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@ Antl-tumour agents. 

® The invention relates to quinazollne derivatives, or phamiaceutically-acceptable salts thereof, which possess 
anti-tumour activity; to processes for their manufactufe: and to phannaceulical compositions cx)nt^ ning them. 
The invention provides a quinazoline of the formula:- 
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wherein R' Is hydrogen or ammo, or afl<yl or allioxy each, of up to 6 carbon atdms: or R' is substituted all«yl 
or all(0xy each of up to 3 cartwn atoms; » . 

^ is hydrogen, alkyl. all<enyl. alkyhyl. hydroxyaBcyi. halogenoalkyi or cyanoaBcyl Mch of up to 6 carbon 
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atoms; 

Ar is phenylene or heterocyclene; 

L is a group of the formula -CO.NH-, -NKCO, -CO.NR^-, -NR^.CO-, -CH = CH-. -CH2O-, -OCH2-, -CH2S-. 
-SCH2-. -CO.CHa-, -CHa.CO- or -C0.0-. wherein is alky! of up to 6 carbon atoms; and 
Y is aryl or heteroary! or a hydrogenated derivative thereof; or Y is a group of the formula -A-Y' in which A 
is alkylene, cycioalkylene, alkenylene or aikynylene each of up to 6 carbon atoms and Y' is aryl or 
heteroary! or a hydrogenated derivative thereof; or a pharmaceutically-acceptable salt thereof. 
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ANTI-TUMOUR AGENTS 



This Invention relates to. novel anti-tumour agents and more particularly it relates to quinazoline 
derivatives, or pharmaceutically-acceptable salts thereof, which possess anti-tumour activity. The Invention 
includes novel quinazoline derivatives and processes for their manufacture: novel pharmaceutical composi- 
tions containing said quinazoline derivatives and the use of said quinazoline derivatives In the manufacture 
of novel medicaments for use in the production of an anti-tumour effect in a warm-blooded animal such as 



man. 



One group of anti-tumour agents comprfses the antinfietatwlites. such as aminopterin and methotrexate, 
which are inhibitors of enzymes which utilise foNc acid derivatives. A newer compound of this type which 
showed considerable promise in clinical trials is known as CB3717 and is described and claimed in United 
10 Kingdom Patent Specification No. 2065653B. Despite its promising activity against human breast, ovarian 
and liver cancer, however. 06371 7 shows symptoms of toxicity in humans, particularly in relation to the 
liver and kidney [Calvert, Alison. Harland, Robinson, Jackman, Jones, Newell. Siddik, Whiltshaw. fvlcElwain. 
Smith and Harrap. J. Clin. Oncol ., 1986, 4. 1245; Cantwell. Eamshaw and Harris. Cancer Treatment Reports , 
1986. 70. 1335; B^s'sndineTCurtin. Loose, Harris and James. J. Hepatol .. 1987, 4. 39; Vest. Bork and 
IS Hasen.1ur. J. Cancer Clin. Oncol.. 1988. 24. 201; Cantwell. Macaulay, Harris. Kaye. Smith, Milsted and 
Calvert. Eur. 7. Cance? cSnT 0^.. 1988, 24. 733; Sessa. Zucchetti. Ginier, wniems. DMncalci and Cavalli. 
Eur. J. Cancer din. Oncol .. 1 988. 24. 769]. 

CompoundroT SrCB3717-type are believed to act as anti-tumour agents by inhibiting the enzyme 

thymidylate synthase, which enzyme catalyses the methylation of deoxyuridine monophosphate to prodijce 

20 thymidine monophosphate which is required for DNA synthesis. The anti-tumour activity of CB37t7 may be 
assessed iri vitro by iJetermining its inhibitory effect on that enzyme, and in cell cultures by its inhibitory 
effect on cln^cell lines such as the mouse leukaemia cell lines L1210 and L5178Y IK-/- and the human 
breast cancer cell line MCF-7. 

Other compounds of the C63717-type may therefore have their anti-tumour activity assessed and 

25 compared with that of CB3717, by their activity against, for example, the same enzyme and the same 
cancer cell lines. 

European Patent Application No. 0316657 (published 24 May 89) discloses a series of quinazoline 
derivatives which lack the amino acid residue of compounds of the CB3717-type. The disclosed compounds 
are reported to possess inhibitory activity against thymidylate synthase. Among the disctosed compounds 
30 are quinazoline derrivatives wherein the amino acid residue of compounds of.the CB3717-type is replaced 
by a residue derived from 5-aminotetrazole. 

We have now found that the quinazoline derivatives of the present invention possess CB3717-type 

activity. 

Antimetabolites, such as aminopterin and methotrexate, wrfiich are inhibitors of enzymes which utilise 
35 folic acid derivatives, have also shown promise in the treatment of various allergic diseases such as allergic 
rhinitis, atopic dermatitis and psoriasis. The quinazoline derivatives of the present invention, being an- 
timetabolites of the CB3717-type, are thus of value as therapeutic agents in the treatment of. for example, 
allergic conditions such as psoriasis. 

Accoi-ding to the invention there is provided a quinazoline of the formula I (set out hereinafter) 
40 wherein R' is hydrogen or amino, or alkyi or alkoxy each, of up to 6 carbon atoms; 

or R' Is alkyI of up to 3 carbon atoms which bears a hydroxy substituent. or which bears one; two or tiiree 
fiuoro substltuents; 

or fV is hydroxyalkdxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms; 
wherein the quinazoline ring. may bear no further substltuents or may bear one further substituent selected 
45 from halogeno and from alkyi and alkoxy each of up to 3 carbon atoms; 

wherein R? is hydrogen, alkyl. alkenyl. alkynyl. hydroxyalkyl. halogenoalkyl or cyanoalkyi each of up to 6 

carbon atoms; ^ ^ . 

• wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substltuents 
selected from halogeno. hydroxy, amino and nitro. and from alkyl. alkoxy and halogenoalkyi each of up to 3 

60 carbon atoms; , , «u ^^u, 

wherein L is a group of the fomiula -CO-NH-. -NH.CO-. -CO.NRS.. .NRS.CO-. .CH=GH-, -CHaQ.. -OCHz-. 
-CHaS-. -SCHi-. -CO.CH2-. -CHz.CO-or -C0.0-. wherein PP is alkyl of up to 6 carbon atoms; and 
whereifi Y is aryl or a hydrogenated derivative thereof each of up to 10 cartDon atoms, or heteroaryl or a 
hydrogenated derivative thereof; or 

Y is a group of the formula -A-V in whteh A is alkylene. cydoalkylene. alkenylene or alkynylene each of up 
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to 6 cartDon atoms, and V is aryl or a hydrogenaled derivative thereof each of up to 10 cartwn atoms, or 
beteroaryl or a hydrog'enated derivative ttiereof; wherein one constituent methylene group in A may be 
' replaced by an oxy, thio, sulphinyl. sulphonyl or imino group or an alkylimino group of up to 6 cartxm 
atoms* 

5 and wherein each of sad aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 

stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nitro. cyano, carbamoyl. 

sulphamoyl. carboxy and .halogeno. from alkyl. alkylamino. dialkylamino. N-alkylcarbamoyl, N.fWialkylcar. 

bamoyl alkoxycarbonyl. alkanoytoxyalkyl. aikylthio. alkylsutphinyl. alkylsilphonyl, alkoxy. hatogenoalkyl. 

hydrox^alkyi. aminoaBcyl. alkylaminoalkyl. dialkylammoalkyl. carboxyalkyi, alkoxycarbonylalkyl. carbamoylal- 
10 kyl, N-alkylcarbamoylalkyI and N.N-dialkylcarbamoylalkyI each of up to 6 carbon atoms and from phenyl. 

pyridyl and phenylalkyi of up to 10 carbon atoms, and wherein each of said phenyl or phenylalkyl groups 

may bear a substituent selected from halogeno and nitro. and from alkyi and alkoxy each of Up to 3 carbon 

atoms; 

Of a pharmaceutically-acceptable salt thereof; 
IS provided ttial when is hydrogen or amino, or alkyI c^I up to 6 carbon atoms, and L is a group of th© 
formula -CONH-. then Y is no! tetrazolyt. 

The Chemical formulae refenred to herein by Roman numerals are set out for convenience on a separate 
sheet hereinafter. In Ms specification the term "alkyP includes both straight and branched alkyl groups but 
references to indvidual alkyl groups sudi as "propyr are specific for *ie straight chain version only, An 

20 analogous conventiorr applies to Other generic terms. . 

ft will be x)bserved that a quinazoBne of the inventicm may possess one or more asymmetric carbon 
atoms e.g. when Y Is a group of the formula -A-r in whfch A is branched-chain alkylene. and It can 
therefore exist in jacemk; and optically active fonris. It is to be understood that this invention encompasses 
a racemic form of the quinazoline and any optrcally-actwe fomi thereof which possesses antl-lumour 

25 activity. it being a matter of commofv general knowledge how a racemic co^ 
Its optically-active forms. 

It vwll also be observed that a qumazoline of the invention of the fomiula I wherein L rs a group of the 
formula -CH^CH- may e>dst as two geometric isomers. It is to be understood that tWs invention 
encompasses any geometric isomer which possesses anti-tumour activity, ft being a matter of common 
30 general krwwledge how geometric isomers may tie separated. ^.i^ 

Witfiin ttie present invention ft is to be understood that a quinazoBne of the formula I may exTBbrt the 
phenomerwn of lautomerism and that the formulae drawings presented vrithin this specification can 
represent only one of the possible tautomeric forms, ft Is to be understood that the invention encompasses 
any tautomeric fonn which possesses anti-tumour activity and is not to bo Bm'ited merely to any one 
35 tautomeric fprm utilised within ttie formulae drawings. 

ft is also to be understood that certain quinazolines of the fomiula I can exist in sohrated as well as 
unsotvated forms such as. for example, hydrated fornis. It is to be understood that the invention 
encompasses all such sohrated. fornis which possess anti- tumour activity. 

Suitable values lor the generic racficals referred to her^ include those set out betow. 
40 A suitable value for R\ or R^ when R Is alkyl of up to 6 carbon atoms, or for an alkyl substituent of 
up to 6 carbon atoms which may be present as a substituent on an aryl or hetefoaiyl group, ora 
hydrogenated derivative thereof, is. for example, methyl, ethyl, propyl, Isopropyl, butyl, Isobutyl, se^bulyl. 
tert-butyl.penlyl.*isopentyl.terti)entyl.hexylor'isohexy^^ 

~ A suitable value for an"iikyl substituent of up to 3 carbon atoms which may be present as a furtt^ 
45 substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is. for 
example, methyl, etfiyl. propyl or isopropyl. . ^ ^ ^ , ^ o 

A suitable value for PP when it is alkenyl is. for example, prop-2-enyl. but-2-enyl, but-3-enyi or 
methylprop-2-enyl; and when it is alkynyl is, for example prop-2-ynyl.but-^^ 

A suitable value for when it is alkoxy of up to 6 carbon atoms, or for an alkoxy substituent of up to 6 
60 carbon atoms which may be present as a substitutent on an aryl or heteroaryl group, or a hydrogenated 
derivative thereof, is. for example, methoxy, ethoxy. propoxy. isopropoxy. butoxy, isobutoxy. pentyloxy or 

*^A°swtabte value for an alkoxy substituent of up to 3 cariDon atoms which may be present as a torttw 
substituent on the quinazoline ring, as a substituent on Ar. or as a substituent on a phenyl group is. for 

55 example, methoxy, ethoxy. propoxy or. isopropoxy. 

A suitable value for an alkyfthio substituent of up to 6 cartxM) atoms which may be present as a 
substituent on an aryl or heteroaryl group, or a hydrogenated derivative tiiereof. Is, for example, methyfthio. 
ettiyrthio. propyfthk). isopropyfthio. butyfthio. isobutylthfo. pentytthio or hexyltWo. 
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A suitable value tor a halogeno subsUtuert which may be present as a lurther subsbtuent on the 
qulr;a20line ring, as a substituent on Ar. as a substituent on an aryl or heteroaryl group, or a hydrogenated 
derivativ© thereof, or as a substituenl on a phenyl group is. for exanrjple. fhioro. chloro. bromo or lodo. 

A suitable value for R' v^hen H is substituted alkyi is. for example, (luoromettiyl, difluoromeltiyl. 
6 trifluoromethyl. 2-fluoroethyl. 3-fluoropropyl. hydroxymethyl. 2-hydroxyethyl or 3^iydroxypropyl. 

A suitable value for R' when it is substituted alkoxy is. tor example. 2-hydroxyettKwy. 2-rnethoxyethoxy, 
3-methoxypropoxy or 2-ethoxyethoxy. „ . . , , » 

A suitable value tor R» when H is hydroxyalkyl. halogenoalkyi and cyanoalkyi is. for example. 2- 
hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl. 2.chloroethyl. 2-bromoethyl. 3-fluoropropyl. 3-chloropropyl. 
10 cyanomethyl. 2-cyanoethyl or'3-cyanopropyl. 

A suitable value for Ar when it is phenylene is. fa example. 1 >phenylene or 1 .4-phenylene. 
A suitable value for Ar when it is heterocyclene is. lor example, a 5-membered or 6-membered aromatic 
(that is fully unsaturated) heterocydene diradical which contains up to 3 heteroatoms selected from the 
group i»relsting o1 oxygen, nitrogen and sulphur, for example, thienylene. pyrtdylene. pyiimkfinylene. 
IS thiazolylene, oxazolylene or thiadazolylene. ^ . . .„ , 

A suitable halogenoalkyi substituent in Ar Is. (or example, fluoromethyl. difluoromelhyl er tnfluoronnethyl. 
A suitable value for Y or Y> when It is aryl or a hydrogenated derivative thereof, is. for example, phenyl, 
cyctohexenyl. naphthyl. tetrahydronaphthyl. indenyl or indanyl. which may be attached through any 
available positkxi and wiflch may boar one or two sobstituents. 
so A suitable value for Y or V when it is heteroaryl or a hydrogenated derivative thereof, is. for example, a 
5-membered or 6-membeiod hcterocycBc radical which contains up to 4 heteroatoms selected from the 
group consisting of oxygen, nitrogen and sulphur, which heterocyclic radical is a single nng or is fused to a 
benzo ring, for example, furyl. benzofuranyl. tetrahydrofuryl. chromanyl. thienyl. pyridyl. NK)x.dopyridW. 
piperidinyl. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl, pyridazinyl. quinoxafmyl. quinazolmy . cinnoTinyk 
2S DviTolyl, pyrroridinyl. indolyl. imida2olyl. benamidazolyl. pyrazolyl. indazolyl. oxazolyl. isoxazolyt. thia^ly^ 
isothiazolyl. l.2.3-tria2olyl. 1.2.4-triazolyl. oxadia2olyl. furazanyl. thiadiazolyl. tetrazolyl or azepanyl. whi* 
may be attached through any available position including through any available nitrogen atom and whi* 
may bear up to three substitufflits including a substituent on any available nitrogen atom. 

Particolar values for Y and Y* when H Is heteroaryl. or a hydrogenated derivative thereof, which bears 
up to three oxo substituents Include for example. 1 .2-dihydro-2-oxoquinolinyl (especially l^-^|'y*o^- 
Oxoquinolin-3-yl and 1 .2^hydro-2-oxoquinolir>«-yl). 3.4-dihydro-»-oxoqulna2oanyl (especiany 3-4;^hydroj- 
Oxoquinazolin-S-yl. 3.4-dihydro^oquina2onn-6-yl. 3.4^ihydnH»-oxoqu.na2olin7-yl and ^^^^^ 
oxoqulnazoUn^yl), 1.2-dihydro-2-oxopyridyl (especially ' ^■<i^'^^^-°'''^'''!^'^ 1^^^ 
oxopyrid<-yl). 3.4-dihydro-4^)xopyrimidinyl (especiany 3.4-dihydro^xopyrimid.n-2-yl and 3.4-dihydi^ 
oxopyrimidin-5-yl). 1.2.3.4-tetrahydro-Z4KJioxopyrimidinyl (especially lZ3.6-tetrahydro-2^.oxopy.unri^ 
4-7and lZ3.4-tetrahydr<^2.4^ioxopyrimidin-5-yl). 2.5-dioxopyrroiidinyl (especally 
yO. 2-oxopiperidinyl (especially 2-oxopiperidin-1-yD. 2,Mioxopiperldinyl (especially 2.6^J.oxopvei1din-3-yl) 
and 2-oxoazepanyl (especially hexahydro-2-oxoa2opin-1-yO. ^ ^ , ^ 

A suitable value for A when itls alkylene Is. for example, methylene, ethylene. ethyUdene. fr^«*vtene. 
propylkJene. propylene, isopropyfldene. butylidene. isobutyBdene. 1-ethylethylene. 1-propylethylene. 1- 
Isopropylethylene. tetramethylene or pentamelhylene: when His alkenylene is. (or example. 1-propenylene. 
2^)ropenylene. l-butenylene. 2.butenylene or 34)Otenylene: and whenit is alkynylene is. (or example. 2- 
DroDvnvlene. 2-biitynylene w 3-butynylene. 

A suitable value for A when it is cyctoaHtylene is. for example. cyctopropylWene. 1.2K:yclopropylen?. 
cyctopentylidene. 1.2^^clopentylene. 1 .3<:yck)pentylene. cyctohexyOdene. 1.2-cyctohexylene or 1.4- 

*^*^A^!S value lor a substituent which may be present on an aryl or *f * 

hydrogenated derivative thereof, when It is alkylamino. dialkylamino. hatogenoalkyl. alkyteulphmyl or 
alkylsulphonyl Is. for example, methylamino. ethylamino. propylamino. isopropylam.no botylamino. pen-, 
tylamino. hexylamino. dimethylamino. N-elhyl-l^ethylamino. diethylamino. N-methy^-N-promflammo N- 
methyl-NHSOpropylamino. N^thyl-N-i^pyli-mino. di-isopropylamino. fluoromethyl. ''•"""T'^ 
trifkJoroSiethyl. 2-fluoroethyT S-fluwopropyl. penlafluoroethyl. ^^^^^^^P'"^^- ^'^'^J'^^^^'^;^^ 
Uxomethyl. methylsulphinyl. ethylsulphinyl. propylsulphinyl. isopropylsulphinyi. butylsulphmyl. methylsul- 
phonyl. ethylsulphonyt. propylsulphonyl. isopropylsulphonyl or butylsolphonyl. 

A suitable value for an alkyfimino group which may replace one constituent methylene group in A is. lor 

example. methyBmlno. ethylimino. propylimino or isopropylimino. 

Suitable values for substituents which may be present on an aryl or heteroaryl group, or a hydroge- 
nated derivative thereof, are. for example:- 



SO 



35 



40 
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for N-alkylcarbamoyl: N-methylcarbamoyI, N-ethylcarbamoyl and N-propylcarbamoyl; 

for N.N-dialkylcarbamoyl: N.N-dimethylcarbamoyl; 

for aikoxycarbonyl: melhoxycartjonyl. ethoxycarbonyl and tert-butoxycarbonyl; 

for alkanoyloxyaikyl: acetoxymethyl, propionyloxymethyl. isobutyryloxymethyi and pivaloyloxymethyl; 

for hydroxyafkyi: hydroxymethyl. 2-hydroxyethyl. 1-hydroxyethyl and 3-hydroxypfopyI; 

for aminoalkyi: aminomethyl and 2-afninoelhyl; 

for alkyiaminoalkyl: methylaminometfiyi. ethylaminomethyl and 2-niettiylaniinoettiyl; 

for dialkylaminoalkyl: dimetfiylaminomethyl. diethylaminomethyl, 2-dimethylarTitnoethyl and 2- 

diethylamirK)ethyl; 

for carboxyalky!: cartxjxymethyl, l-carboxyethyl, 2-cartx>xyethyl and 3-carboxypropyl; 

for alkoxycarbonylalkyi: methoxycarbonylmethyl. ethoxycarbonylmethyl, 2-methoxycarbonylethyl and 2- 

ethoxycarbonyletfiyl; 

for carbamoylalkyi: carbamoylmettiyl, 2-cafbamoylethyl and 3-carbamoylpfopyl; 

for N-alkytearbaiTwylalkyl: N-methylcarbamoylmethyl, N-ethytearbamoylmethyl, 2-(N-methylcart>amoyl)ethyl. 
2-{fJ^thylcarbarDoyl)ethyl. 3-(N-fnethyk:arban»oyl)propyl and 3-{N-ethyk:arbamoyl)propyl: 
for"'N.N-diaIkyk:arbamoylaIky!: N,NKlimethylcarbamoylmethyl. N.W-diethylcaitamoylrn8thyl and 2-(N.N- 
dime5iyicarbamoyl)0thyl; 

for phenylalkyi: benzyl, phenethyl. phenylpropyl and phenylbutyl. 

A suitable pharmaceutically-acceptable salt of a quinazolme of the invention vvtiich is sufficientiy Ijasic is 
an acid-addition sail with, for example, an inorganic or organic acid, for exanr^ple hydrochloric, hydrobronac, 
sulphuric, phosphoric, trifluoroacetic. citric or maleic acid. In addition a suitable pharmaceutically-acceptaWe 
salt of a quinazoline of the invention which is sufficiently acidic <for example a quinazofine of the invention 
which contains a carboxy group) is an alkali metal salt, for example a sodium or potassium salt, an alkafirw 
earth metal salt, for example a calcium or magnesium salU an ammonium or tetra(2-hydroxyethyl)- 
ammonium sah or a salt with an organic base which aHords a physiologically-acceptable cation, fa example 
a salt with methyiamine, trimethylan>ine or tris(2-hydroxyethyl)amine. 

A particular quinazoline of the invention has the formula I wherein is hydrogen or amino, or is alkyl 
(especially methyl, ethyl and isopropyl) or alkoxy (especially methoxy and ettK>xy) each of up to 6 carbon 
atoms: or R' is alkyl of up to 3 carbon atoms whfch bears one, two or three fluoro substituents (especially 
fluoromethyl. difluororr^ethyl. trifluoromethyl. and 2*fluDroethyl); 

wherein the quinazollne ring may bear no further substituent or may bear one further substituenl selected 
from halogeno (especially fluoro. chtoro and bromo) and from alky! and alkoxy each of up to 3 carbon 
atoms (especially methyl and methoxy); 

wherein R* is alkyl (espedally methyl, ethyl and propyl), alkenyl (especially prop-2-enyl). alkynyl (especially 
prop-2-ynyl). hydroxyalkyi (especially 2-hydroxyethyl and 3-hydroxypropyl), hafogenoalkyl (especially 2- 
fiuoroethyl. 2-chloroethyl. 2-bromoethyl and 3-fluoropropyl) and cyanoalkyi (especially cyanomethy! and 2- 
cyarx)ethyl) each of up to 6 cartxm atoms; 

wherein Ar is. phenylene (espedally 1.4-phenylene) or heterocyclene (espedally thienylene, pyridytene. 
pyrimidinytene. IWazolylene and thiadlazolylene) which is unsubstituted or wt^ bears one or two 
substituents selected from halogeno (espedally fluoro, chloro and bromo). hydroxy, amino and nitro. and 
alkyl (espedally methyl and ethyl), alkoxy (espedally methoxy and ethoxy) and hatogenoalkyi (esipecfelly 
fluoromethyl. difluoromethyl and trifluoromethyl) each of up to 3 carbon atoms; 

wherein L is a group of the formula -CO.NH-, -CO.NR^-. -CH2O- or ^O.O. wherein R^ is alkyl (espedally 
methyl and ethyl) of up to 6 cartxm atoms; arid 

wherein Y is aryl (espedaJly phenyl and naphthyl) each of up to 10 carbon atoms, or heteroaryl or a 
hydrogenated derivative thereof (especially -pyridyl. quinolyl. isoquinolyl. pyrimWinyl, Imidazolyl, thiazolyl. 
2.5-dioxopyrrolidinyl or 2,6Kjk)xopiperidinyl; or 

Y is a group of the formula -A-Y^ in which A is alkylene (especially methylene, ethylene, ethyfidene. 
frimethylene. propylidene. propylene. butylkJene. tsobutylidene. 1-isopropylethylene and tetramethylene) of 
up to 6 carbon atoms, and Y^ Is aryl or a hydrogenated derivative thereof (espedally phenyl, naphthyl, 
tetrahydronaphthyl. indenyl and indanyl) each of up to 10 carbon atoms, or heteroaryl or a hydrogenated 
derivative thereof (espedally furyl, thienyl, pyridyl, quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl. pyndazinyl, 
quinoxalinyl. quinazolinyl, cinnolinyl. indolyl. imkJazolyl. benzimidazolyl. pyrazolyl, indazolyl. oxazolyl. isox- 
azolyl thiazolyf. isothiazolyl. 1i.3-tria2olyl. 1,2,4-triazolyl, thiadiazolyl. tetrazolyl and hexahydnh2K)X- 
oazepinyl; wherein one constituent methylene group in A may be replaced by an oxy, thio. sulpWnyi. 
sulphonyl or imino group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear up to three substituents selected from hydroxy, 0x0. amino, nitro, cyano, carbamoyl. 
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15 



20 



25 



30 



sulphamoyl. carboxy and hatogeno (especially fluoro. chloro and bromo). and from alkyi (espeaally methy^ 
and ethyl), alkylamino (especially methylamino and ethylamino). dialkylamino («peaally d«nett,Wammo^ 
TthyJnlno). N-alkylcart«moyl (especially N-methylcarbamoyI and N^mylcart«moyl). N.hW«lkytear- 
(espediily N.N^methylcarbamoyl and N.NHjiethylcarbamoyl). alkoxycarbonyl (especally methox- 
ycarbonyl. ethoxycirtJSnyl and tert-butoxycart)onyl). alkanoyloxyalkyi (especially isobutyryloxymethyl and 
pSoyloxW'ethVo alkylthio (espSdally methylthio and ethyBhio). allcylsulph.ny (espec«»y mett.ylsulph.ny^ 
ethylsulphinyl and IsopropyisulphinyOt alkylsulphonyl (especially methylsulphonyl. ^yteu phonyl and 
teojropylsulphonyl). afkoxy (especially methoxy and ethoxy). halogenoalkyl (espeaaBy tnfkK.romethyl). 
SL^Ikyl (especially cartwxymelhyl. l-carboxyethyl. 2-cart)0xyethyl and 3<artK)xypfop5rt . alkoxycar- 
bonylalkyl (especially methoxycarbonylmethyl and 2-methoxycarbonylethyl). carbam^lalkyl (^eoally 
carbamoylmethyl and 2-carbamoylelt,yl), N- alkytearbamoylalkyl (especially N-methy cartamoylmejiy^ and 
2-(N-memylcarbamoyl)e1hyl) and N.N^Iiaikylcarbamoylalkyl (especially N.N-d.metf,ylca|temoylmethyl ar^^ 
2- N.N-dimethylcart>amoyl)ethyO ^ of up to 6 carbon atoms: and from phenyl, PVndyl and Pheny^^V 
(es-^dally ben2yl. phenethyl and phenyli-opyl) of up to 10 carbon atoms, and wherein ea* of sa^ P^eny 
o, phenylaikyi groups may bear a substituenl selected from hatogeno (especaDy fluoro. chtoro and bromo 
and nitro. and.from alkyi (especially methyl and ethyl) «nd alkoxy (especially methoxy and ethoxy) each of 
up to 3 carbon atoms; or a phannaceutically-acceptable sah thereof. „, . ^ ^ ^ 

A further particular qumazoline of the invention has the lormola I wherein R' ts hydrogen or ammo, or 

methyl, ethyl, metho)^ or fhjoromelhyf: ^u,^^ .^io^ah 

wherein the quinazofine ring may bear no further substStuertfs or may bear one further subsUtuent selected 
from fluoro, chloTD. methyl and methoxy: ^ . «^ ^ .1 ^ju^r^ih^i 

whereirr is methyl, ethyl, propyl. prop-2^nyl. piop-2.ynyl. 2-hydroxyethyl. 3*ydroxypropyl. 2-fluoroelhyl. 

2-bromoethyl or cyarwrnelhyl; . 
wherein Ar is 1.4^Jhenytene. tftienylene. pyridylerw. pyrimidinylene or thiazolytene whKi, ""^"^^^ 
which bears a substituetit selected from fluoro. chtoro. bromo. hydroxy, amino, mtro. methyl, methoxy and 

JSrTfe a'group of the fomiula -CO.NH-. -C0.NH3 - or -C0.0-. wherein R» is metl^l or e%l: and 
yZ phenyl. 2.idi«copyrroBdinyl or 2^oxopiperidinyl. or Y is a group of the formula 'A;^ '« ^* 
methylene ethylene ethylidine. trimethytene. propylide.«. propylene, butylidene. |SObutylk^ne or 
teSStene 'and V is' phenyl. «uryl. thienyl. pyridyl. quinolyl. isoquinoiyl ,Py«-"Vl. P^ny^- 
quinazolinyU pyridazinyl. indolyl. imidazolyl. benzimidazolyl. pyrazolyl. indazolyl. oxazolyl. Koxazolyl. 
ihiazoM T5>tria20lyl.1A4-triazolyl.telrazolylorhexahydro-2-oxoa2efrfn-1-yl; . . 

or»^SS.t ^thylene'^group in A may be replaced by a thio. sulphir,yf. sulphonyl or .m«,o 

« Sn"td, o, said phenyl or heteroary. groups, or hydrogen^ed 

stituted or may bear up to three substituents selected from hydroxy, oxo. amma nrtro 
Stotonoyl iboxy. fluoro. chtoro. bromo. methyl, ethyl, methylamino. ethylamino dimethytemmo 
S^ri>.TShytoarbamoyl. N^ylcart^moy., li-ti-^'^^^y^^tJ^^T^:^ 
methoxycarbonyT. ethoxycarbonyl. terfbutoxycartwnyl. feobutyrytoxymethyl. P'^'^V^^^^^^^^^^ 

« ^thy J. methylsulphinyl. ethysulphiSyl. methylsulphonyl. ^^^y-^t'^^V^JlS/S^eSS 

carboxvmethvl 1 -carboxy ethyl. 2-caitx)xyelhyl. 3<arboxypropyl. carbamoylmethyl. N-mettprtwrtwnoyi- 
^S^JTSme^Smoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropy 
S g?o-up within said sul»tltuents may bear a substituem selected from fluoro. chloro. bromo. nltro. 
methyl, ethyl, methoxy and ethoxy; 

4S or a pharmaceuticallyacceptabte salt thereof. . „, . ,^ ™ih«i mattwyv nr 

A preferred quinazolme of the inventiofl has the fomiula I wherem R' « amino, methyl, methoxy or 

!ZirJ2''r,uir«zoOne ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 
50 wherein is methyl, ethyl, prop-2-enyl or pit>p^2-ynyl: K«iih.ted or which bears a 

wherein Ar is 1 .4-phenytene. thienylene. pyridylene or thiazolylene which is unsubslrtuted or which bears a 

fluoro or nltro substituent; 

whflr«n L is a orouD of the formula -CO.NH- or -CO.O-; and 

^ s InVl or vTa group of the fom^ula -A-V In whtoh A is methytene. ethylene ejylidene. r^^^^- 
65 Ir^Sne. propylei or isobutyBdene and V is phenyl. 2-thienyl. ^-Pyn^ylJ^^yndy'.^^V'. ^ 
ST^-^nS. a<,uinolyl, 2-pyrimkf.nyl. 4-pyrimidinyl. 6^uina2olinyl. Snndolyl. l-'n^darolyl 2Hm- 
SSJ: 4irZiyi.^midaSS. 2-1hiazo.y«. 5-thiazolyl. 1.2.4.,riazoH-yl. 1 AAHHazo.^ or tetrazol- 
5-yl, or Y Is phenylsulphonyl; and 



7 



EP 0 373 891 A2 



wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro. cyano, carbamoyl, carboxy. fluoro, chtoro. methyl, 
ethyl. N-methylcarbamoyI, N.N-dimethylcarbamoyl. methoxycarbonyl, elhoxycarbonyl. pivaloyloxymethyl, 
methoxy. trifluoromethyl. cartwxymethyl, 1-carboxyethyl. 2-carboxyethyl. 3<:arboxypropyl, 4-pyridyl and. 
benzyl: 

or a pharmaceuticallyacceptable sah thereof. 

An especially preferred quinazoline of the invention has the fomiula I wherein as amino, methyl or 
methoxy; 

wherein the quinazoUne ring may bear a methy! subs&tuent in the 7-position; 
wherein Is methyl, ethyl or prop-2-ynyl; 

wherein Ar is 1 .4-phenylene or th!en-2.5^yl, or is pyrid-2.5-diyl with the group -L-Y in ttie 2-position, or is 
2-fliJoro-l ,4-phenylene with the group -L-Y in the 1-position; 
wherein L is a group of the formula -CONH-; 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro. cyano. carboxy or trifiuofomethyl 
substituem. or Y is thiazol-5-ylmethyl or lZ3.6-tetrahydro-2.6-dbxopyrimidtn-4-ylmethyl. or Y is 2.3- 
dihydro^xoquina20lin-6-ylmethyl whicii may bear one or two methyl sulssfituents; 
or a pharmaceutically-acceptabte salt tfiereof; 

A hirther especially prefenred qdnazoPne of the invention has the formula I wherein R' is methyl; 
wherein the quinazoline ring may bear a methyl substituent in the 7-position; 

wherein R^ is methyl or prop-2-ynyl; wherein Ar is 1 .4-phenylene. or 2-fluoro-1 .4-phenylene with the group 
-L-Y in the 1-position; 

wherein L Is a group of the formula -CO.NH-; and 

Y is a group of the formula -A-Y^ in which A is methylene and Y^ Is 2-nftrophenyl. 3-nitTophenyl. 3- 
cyanophenyl, 4-carboxyphenyl or 3-trifluoronr>ethylphenyl, or Y^ is 5-thiazolyl. 2.3-dihydro-4-oxoquina20lin-e- 
yl, 2.3-dihydro-2-methyM-oxoquinazolin-e-yl or 2.3-dihydro-2.3-dimethyl-4-oxoquinazorin-6-yl; 
or a pharmaceutically-acceptable salt thereof. 

Specific preferred quinazofines of the invention form the group of compounds:- 
p^N-(3.4-d1hydro-2-methyl-4HDxoquinazofin^ylmethyl}-f4-(prop-2-ynyl)^^ 
oxoquinazolin-6- ytmethyl)l)enzamide; 

p-IN-t3.4-dihydro-2-methyl-4K)xoquinazofin-e-ylmethyl)-rHprop-2-y^ 
benzamide; 

p-[NK3.4Kfihydro-2-methyl-4<>xoquina2ofin^ylmethyI}-N^^ 

HNK3.4-<*hydro-2-methyl-4<>xoquihazoBn-6-ylmethyl)-N 

benzamide; 

5-[N-(3.4-dihydro-2-methyl-4-oxoquinazotin-e-ylmethylhN-<prop-2-ynyl^^^ 
caitoxamide: 

p-[^H3.4-d^hydro-2-methoxy-4^)xoquina2ofin^ylmethyl)-^^^ 

p-[rH2-amlna-3,4-dlhydr(MK)xoquinazolin-6-ylmethyl>-f^ 

HNH3.4HJihydrD-2HnethyMKWoquina2dirh6^ 

and 

p^l^,4-dihydro-2J-dimethyM-oxoqulna2oBn-6-ylmethyI)-r^ 

befu:amide; 

or a pharmaceutically*aoceptable salt thereof. 

According to a further feature of the present Invention there is provided a qulnazoTine of the fomiula I 
(set out hereinafter) 

wherein R' Is alkyi or alkoxy each of up to 6 cartwn atoms; 

or is alkyI of up to 3 carbon atoms which bears a hydroxy substituent, or which bears one, two or three 
fiuoro substituents; 

or R^ is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 cartwxi atoms; 
wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from hatogeno and from aflcyl and alkoxy each of up to 3 cartwn atoms; 
* wherein R^ is hydrogen, alkyl, alkenyi. alkynyl, hydroxyalkyl. hatogenoalkyi or cyanoalkyl each of up to 6 
cartx)n atoms; . , 

wherein Ar is phenylene or heterocyclene which may be unsubstituted or may bear one or two substrtusnts 
selected from haiogeno. hydroxy and amino, and from alkyl. alkoxy and hakjgenoaikyi each of up to 3 
carbon atoms: 

wherein L is a group of the formula -CO.NH-. -NH.CO. -CO.NR?-. -NR^CO, -CH=CH-. -CHaO-, -OCH2-, 
-CH2S-. -SCH2-. -CO.CHz-, -CHz.CO-or -CO.O. wherein R^ is alkyl of up to 6 cartxxi atoms; and 
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wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 cartxm atoms, or heteioaryl or a 
hydrogenated deiwative thereof: or 

Y is a group of Ihc fomiula -A-Y^ in which A is aikylene. cycloalkylene; alkenytene or alkynylene each of up 
to 6 carbon atoms, and V is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof 

wherein one constituent methylene group in A may be replaced by an oxy. thio. sulphinyl. sulphonyl or 
imino group or an alkylimino group of up to 6 cartxm atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl, 
carboxy and halogeno. from alkyl. alkylamino. dialkylamino. N-alkytoarbamoyi. N.N-dialkyteartjamoyl. alkox- 
ycarbonyl. alkyfthfo. alkylsulphinyl. alkylsulphonyl. alkoxy. halogenoalkyl. hydroxyalkyl. aminoalkyl. al- 
kylaminoalkyl. dialkylaminoalkyl. carboxyalkyl. alkoxycarbonylalkyl. carbamoylalkyl. N-aBcylcarbamoylalkyl 
and N N-dialkylcartMmoylalkyl each of up to 6 carbon atoms and from phenyl and phenylalkyi of to 10 
cafbon"atoms. and wherein each of said phenyl groups may bear a substituent selected from hatogeno and 
from alkyl and alkoxy each of up to 3 carbon atoms: 
or a pharmaceoficaliy-acceptable salt thereo^. 

provided that when R' is alkyl of up to 6 carbon atoms, the qunazoRne ring bears no further substituents or 
bears one further substituent selected from hatogeno and alkyl of up to 3 carbon atoms. is alkyl, alkenyl 
or alkynyl each of up to 6 carbon atoms. Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from hatogeno. hydroxy and amirio. and L is a group of the fonnula -CONH-. then Y is 

not tetrazol-5-yL ^ . . ^ ^ -.lo 

A suitable value for Y or Y' when it is heteroaryl. or a hydrogenated denvatwe thereof, within the 
quinazoline of the fonnula I as defined immediately above, is. for example, a 5-membered or OHrombered 
heterocycTic radical whfeh contains up to 4 heteroatoms selected from the group consisting of oxygen, 
nitrogen and sulphur, tor example. furyU benzofuranyl. tetrahydrohiryl. chromanyl. thienyl. pyndyl. quinolyl. 
isoquinolyl. pyradnyl. pyrimklinyt. pyridazinyl. pyaolyl. indolyl. imidazolyl. benamidazolyl. pyrazolyl. in- 
dazolyl oxazolyl. isoxazolyl. thiazolyl. isotWazolyl. 1.2>triazolyl. lA4-triazolyl. oxadiazdyl. furazanyl. 
thiadiazolyl « tetrazolyl. whtah may be attached through any avaiiabte position bickiding tluough any 
availabte nitrogen atom and wt»ch may bear one or two substituents mckKSng a substituent on my available 

"^^AfartS'paificular qwnazoBne of the invention has the fomwla I wherein R' is alkyl (especially methyl, 
ethyl and Isopropyl) or alkoxy (especially methoxy and ethoxy) each of up to 6 carbon atoms: or R' is alkyl 
of up to 3 carbon atoms which bears a hydroxy substitoent or whteh bears one. two or tt»ee fluoro 
substituents (espedally fluoromethyl. diflooromethyl. trifluoromethyl. 2-fluoroethyl. hydroxymetliyl and 2- 
hydroxyethyl): or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carbon atoms 
(especially 2-hydroxyethoxy. 2-methoxyelh(wy and 2-ethoxyethoxy); 

wherein the quinazoOne ring may bear no further substituent or may bear one lurther substituent selected 
from hatogeno (especially fluoro. ctitoro and bromo) and from alkyl and alkoxy each of up to 3 carbon 

atoms (especially mettjyl and methoxy); „ ^ ,, 

wherein H» Is hydrogen, alkyl (espedally methyl, ethyl and propyl), alkenyl (especially prop-2-enyl). atkyriy 
(especially prep-2-ynyl). hydfoxyalkyf (ospedaHy 2-hydroxyethyl and 3-hydroxypropyl). halogenoalkyl 
(especially 2-liuoroettiyl. 2-chtoroethyl. 2-bromoethyl and 3-fluoropropyl) and cyanoalkyl (especially 

cyanomettiyl and 2-cyanoethyO each of up to 6 carbon atoms; 

wherein Ar is phenytene (especially 1 ,4-phenytene) or heterocyctene (especially thienylene pyndytene. 
pyrimidinytene. thiazolytene. oxazolylene and thiadiazolytene) whteh is unsubstituted or which bears we or 
two substituents.setected from hatogeno (especially fluoro. chtoro and bromo). hydroxy and amino and alkyl 
(especially methyl and ethyO. alkoxy (espedally methoxy and ettioxy) and hatogenoalkyl (espeaally 
ftooromethyl.difluo«)methylandtrifluoromethyOeadiofupto3carbona*OT^ 

wherein L is a group of the formula -CO.NH-. -NH.CO-. -CO.NR^-. -NR3.C0-. -CH = CH-. f "'O^ "Of 
-C0.CH2 -. -CH2.C0- or -CO.O-. wherein is alkyl (espedally methyl and ethyl) of up to 6 carbon atoms; 

!!J^rein Y is aryl or a hydrogenated derivative thereof (espedally phenyl, cyclohexenyl. naphthyl. 
tetrahydronaphthyl. indenyl and indanyl) eadi of op to 10 carbon atoms, or heteroaryl or a hydri^nated 
derivative thereof (especially furyl. benrofuranyl. thienyl. pyridyl. quinolyl. isoquinolyl. pyrazmyl. PVyrn-dmyl. 
pyridazinyl. Indolyl. imidazolyl. benzlmidazolyl. pyrazolyl. indazolyl. oxazolyl. thiazolyl. U.3-tnazolyl. 1.2.4- 
tria2olyl.oxa(fia20lyl.1hiadiazolyl and tetrazolyl): or »*„iw««^ 
Y is a group of the formula -A-V whtoh A is aikylene (espeaally methylene, ethylene, ethylidene. 
trimethytene, propylkJene. propylene. 1-isopropylethylene and tetramethylene) or cydoalkylene (espedally 
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cyclopentylidene. U-cyclopentylene. 1 ^-cyclohexytene and 1 .4-cyclohe)cyl0ne) each of up to 6 cartxjn 
atoms, and is aryl or a hydrogenated derivative thereof (espedaWy phenyl, naphthyl. tetrahydronaphthyl. 
indenyl and indanyl) each of up to 10 cartwn atoms, or heteroaryl or a hydrogenated derivative thereof 
(especially pyridyl. quinolyl. isoquinblyl. pyrazinyl. pyrimidinyl, pyridazinyl, indolyl. imidazolyl. bei)r 
zimidazolyl. pyrazolyl. indazolyl. oxazolyl. thiazolyl. iZS-triazoiyI, 1Z4-triazolyl. thiadiazolyl and tetrazolyl); 
wherein one constituem methylene group in A may be replaced by an oxy. tWo. sulphinyl or sulphonyl 
group; and 

wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substiluents selected Ironn hydroxy, amino, nitro. cyano. cartemoyl. carboxy and 
halogeno (especially fiuoro. chtoro and bromo). and from alkyi (especially methyl and ethyl), alkylamino 
(espedally methyiamino and ethylamino). dialkylamino (esp^inally dimethylamino and diethylamino). ^^- 
alkylcarl>amoyl (especially N-methylcarbamoyI and N-ethylcarbamoyI). N.N-<iialkylcart>amoyl (especially 
N.f^ dimethylcarbamoyi and N.NKliethykarbainoyO.'aikoxycarbonyl (espedaHy methoxycarbonyl. ethox- 
ycarbonyl and tert-butoxycarbonyl). alkylthio {espedally methylthk) and ethylthio). alkylsulphinyl (espedally 
methylsulphinyiTethylsulphinyl and isopropylsulphinyl). alkylsulphonyl (espedally melhylsulphpnyl. ethybu!- 
phonyl and isopropylsulphonyO. alkoxy (espedally methoxy and ethoxy), halogenoalkyi (espedally 
trifluoromethyl), hydroxyalkyi (espedally hydroxymethyl and 2-hydroxyethyl). aminoalkyi (espedally 
amJnomethyl). carboxyalkyi (espedally caftx)xymethyl and 2-carboxy©thyl). alkoxycarbonylalkyl (espedaUy 
methoxycarbonylmethyl and 2-methoxycartX)nylethyl). carbamoylalkyi (espedally carbamoylmetftyl and 2- 
cartjamoylethyO. N"alkylcart>amoylalkyl (especially N-methyk:artamoylmethyl and 2-(Nknethylcarbamoyl)- 
ethyO and N.N-dTalkylcarbamoylalkyI (espedally N,^Wimethylcarbamoylmethyl and 2-(N.NKJimethytear- 
bamoyOethylfeach of up to 6 carbon atoms: and from phenyl and phenylalkyi (espedally benzyl, phenothyl 
and phenylpropyl) of up to 10 cartx)n atoms, and wherein each of said phenyl groups may bear a 
substituent selected from hatogeno (espedally fiuoro, chloro and bromo) and from aikyi (espedally methyl 
and ethyl) and alkoxy (espedally methoxy and ethoxy) each of up to 3 carbon atoms: 
or a pharmaoeutically-acceptable salt thereof. 

provided that when R' is aflcyl of up to 6 carbon atoms, the quinazoFine ring bears no further substituents or 
l>ears one further substituent selected from hatogeno and alkyl of up to 3 cartjon atoms, Is alkyl. alkenyl 
or alkynyl each of up to 6 cartxm atoms. Ar is phenylene which is unsubstituted or bears one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the fonnula -CONH-. then Y is 

rK3t tetrazol-5-yl. ^ . ^ , 

A further preferred quinazoline of the invention has the fomrtula I wherein R' is mettiyl. ethyl, methoxy 

or fluoromethyl: 

wherein the quinazoline ring may bear no further sitetituents or. may bear one further substituent selected 
from fiuoro, chloro. methyl and methoxy; . 

wherein R^ Is hydrogen, methyl, ethyl, propyl, prop-2-enyl. prop-2- ynyl. 2-hydroxyethyl. 3-hydroxyprDpyl. 
2-fluoroethyl. 2-bromoethyl or cyanonr^yt; 

wherein Ar is 1 .4i3henylene, thienytene, pyridylene. pyrimWinylene. thiazolytene or tWadiazolylene whkii Is 
unsubstituted or which bears one or two substituents selected from floor©, chloro. bronw, hydroxy, amino, 
methyl, methoxy and trtfluorometiiyl: 

wherein L is a group of the formula -CCNH-. -NH.CO-. -CO.NRP-, -Nff.CO-. -CH=CH-. -CHzO-. -CO.CH2- 
or -CO.O. wherein R' is metiiyl or ethyl: and 

Y Is phenyl, naphthyl. tetrahydronaphthyl. pyridyl, quinolyl. isoquindyl, pyrimidinyl, indolyl, imidazolyl. 
beozimidazolyl. pyrazplyl. indazolyl. oxazolyl. thiazolyl. 1.2.3-triazolyl, 1 .2.4-triazolyl, thiadiazolyl or 
tetrazolyl; or 

Y is a groi^j of the fonnula -AV In which A is methylene, ethylene, ethyUdene. trimethylene. propylidene. 
propylene, insopropylethylene or tetramethylene and Y^ is phenyl, naphthyl, tetrahydronaphthyl. indenyl, 
indanyl. pyridyl. quinolyl. isoquinolyl. pyrazinyl. pyrimidinyl, pyridazinyl. indolyl. imWazolyl, benzimWazolyl. 
pyrazolyl. indazolyl. oxazolyl. thiazolyl. 1 ,2.3-tria2olyl. 1 2.4-triazolyl, tfniadiazolyl or tetrazolyl; 

wrtierein one constituent methylene group in A may be replaced by an oxy. thio, sulphinyl or sulphonyl 
group: and 

wherein each of sakJ aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino, nitro, cyano, cart)amoyl. carboxy. fiuoro. 
chtoro. bromo, methyl, ettiyl. methyiamino, ethylamino. dimethylamino. diethylamino. N-mettiyteart)amoyl. 
N-ethyteart)am'oyl. N.I4-dimethylcart>amoyl, N.N-diethytearbamoyl. mettxjxycarbonyl, ethoxycartx)nyl, tert- 
butoxycartx)nyl. meBiylthto. etiiytthio. mettiylsuiphinyl. ethylsulphinyl. isopropylsulphinyl, methylsulphonyl, 
ethylsulphonyl. isopropylsulphonyl. methoxy. ethoxy. trifluoromethyl. carboxymetiiyl. 2-cartx)xyethyl, car- 
bamoylmettiyl, f^4-methyk:art>amoylmethyi. N.N-dimetiiykart)amoylmethyl. phenyl, benzyl, phenelhyl or 
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phenylpropyl. and wherein each of said phenyl groups may bear a substituent selected from fluoro. chloro. 
bromo. tnolhyl. ethyl, methoxy and ethoxy: 

or a pharmaceotically acceptable salt thereof: ^ ^ 

provided that when R' is methyl or ethyl, the quinazofine ring bears no further substrtuents or bears one 

further substituent selected from fluoro. chloro and methyl. 

is methyl, ethyl, propyl, prop-^enyl or prop-2-ynyl. , .^^ „ 

AT is l.4-ph;nylene vvWch is unsubsttuted or bears one or two substituents selected from fluoro. chloro. 
bromo. hydroxy and amino, and 

Lisaoroupofthefonnula-CONH-.thenYisnottetrazol-S-yl. , , 

A further especially prefened quinazoline of the im/ention has the formula I wherem R' is methyl, ethyl. 

T^'^LZ^''^'^ -ay bear no further substituents or may bear one further subs«tuc«, selected 

from fluoro. chloro. methyl and methoxy; , « w j . o 

wherein is hydrogen, mefhyl. ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl. 34iydroxypropyl. 2- 

fluoroethyl. 2-bromoethyl or cyanomethyl; , ^ ^-.^ 

wherein Ar is 1.4i5henylene. thien-2>diyl. pyrid-25KJiyl or 1hia2ol-2>d.yl which is unsubstituted or which 
bears one or two substituents selected from fluoro. chloro. hydroxy, amino ai«J methyl: 
wherein L is a group of Ihe fomiula -CO.NH-. ^.NR^- or -C0.0-, wherein P? is methyl or elhyl: and 

Y IS phenyl, pyridyl. pyrimidinyl. Imidazolyl. thiazolyl or 1 A3-tria20lyl; or 

Y fe Vgrip d the toonula -A-Y^ in which A is methylene, ethylene, elhylktene or trnnethylene and Y .s 
phenyl, naphthyl. pyddyl. quinolyl. isoquinolyl. pyrimidinyl. indolyl. imidazolyl. benamidazolyl. pyrazolyl. 
indazolyl.thia20ly1.1A3-triazolyl.1A4-triazolyl,thiadia2olylortotra2olyl:and 

wherein Uch of said aryl or heteroaryl groups may be unsubstituted or may bear one or Iwa substitaerrts 
selected from amino, nilro. fluoro. methyl, carbamoyl. N^r^ethylcarbamoyl. N.N-dimethylMrban>oyt. melhox- 
ycarbonyl. elhoxycarbonyl. methylsulphinyl. methylsulphonyl. methoxy. trifluoromethyl or benzyl; 

"^^rTelSJr^^et^'llSne of the inven«on has the «om,u. . wherein is methyl; 

r^:rs?:r5rrt:r2?xJitpy^^ 

In the 2-posftion. or is 2.fluoro-1.4-phenylene with the group -L-Y in the 1-positioa; 
wherein L is a group of the formula -CO.NH-. -C0.NR5- or <X).C)-. 

wherein R3 is methyl or ethyl: and 

T^^'^'^L.via -A-Yt in which A IS methylene, ethylene. ethylWene or «methyt«ie and Y^^ 
phenyl^dyl. 3i>yridyl. 4^,yridyl. 1 -isoquinolyl. 34soquinolyl. Ansoquinolyl. 2.pynm.dinyl. 4^vnm.d^nyK 

C^i^SS. 2-iKlSriindS.. SmidazolyU ^"^-J-^^^^"^'^^^^ 

^olyl. Wndazolyl. 2-thia2olyl. 4-thlaa>lyl. 5-thiazolyU 1A3-triazoM-yl. lZ4-tna2ol-3-yl. 1A4^na2oM-yl. 

1i.4-triazoH-yl. 2-thiadiazolylor6-tetra20lyl;8nd • 

v^ein each of said aryl or hetemaryl groups may be unsubstituted or may bear one or substU^nts 
SS^^ am.no.To. cart^amoyl. fluoro. methyl. ethoxycart»nyl. methylsulphmyl. methylsulphonyl. 
methoxy, trifluoromethyl or t>enzyl: 

"%^t!rtSSS^ed™ne of the invention has the .om«^ . wherein R' is n^myl; 
- whe^nffls Xl. ^Y\or prop-2-ynyl; wherein Ar is 1 .4-phenyler« or thien-2.^.yl. K'"'^-^^^'^' 
rS,r2idiyI wi the group -L-Y m the 2-posHion. or fe 2-fluorcM.4^>henylene with the group -L-Y 

in the 1 -position; 

wherein L is a aroup of the formula -GO.MH- and , « a a 

a g^oup 5 th^ tom,ula -A-V in which A Is methylene or ethylene and r is 2-pyndyl. ^W^*" 

pyifyl 3-indolyl or iZ^-triazoH-yl. or Y' is phenyl which may be unsubstrtuted or may boar a substrtuent 

selected from amino, nitro. ethoxycarbonyl or trifluoromethyl; 

or a phannaceutically-acceptable salt thereof. 

Further specific preferred quinazoBnes of the invention form the group of compoutite.- 

N-benzyl<>4l^3.4^ihydro-2-methyMK>xoquina20lin-6-ylmethylhl^rop-2-ynyl)amiTO 

^n4S^2-methyM-oxoqLzolin-6.ylme%^^^ 

SR|.4-dihU2-methyl^xoquinazdin^-me.hylh^^^ 

PV.4^hydro-2-methyl-H>xoquina20lin-6-ylmethyl)-MP^ 

^nzynmida20l-2-ylmethylpHI*^.4^ihydr«>2-methyM<.xoquinazo^^^^^ 
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A quinazoBne of the invenfion. or a pharmaceutically-acceptable salt thereof, may be prepared bjf ar>y 
process known to tie applicable to t»ie preparation of chemically-felated compooncte. ^ ^ ^ . „ . 

Such processes are provided as a further feature of the invention and are illustrated by the lolto«wig 
representative examples, processes (a) to (f). ^ ■ , 

(a) A preferred process for the manufacture of a quinazoline of the invention compnses the reaction ot a 
compound of the fomiula « (set out hereinafter) wherein R' has the meaning stated above, provided that 
when R' is amino, hydroxyalkyi or hydroxyalkoxy any amino or hydroxy flroup is protected by a 
conventiorwl protecting group. R* is hydrogen or a protecting group and Z Is a displaceable group, wilh a 
compound of the formula:- 

whTri^ii^Ar L and Y have the meanings staled above, provided that when there is an amino, alkylamhio. 
imino hydroxy or carboxy group in R^. Ar or Y. any amino, alkylamino. imino and carboxy groiip is 
protected by a conventional protecting group and any hydroxy group may be protected by a conventional 
prolecfing group or alternatively any hydroxy group need not be protected ; 
whereaner any undesired protecting group in R". R». Ar anG Y is removed. 

The reaction is preferably carried out m the presence of a sutable base such as. for example, an alkaL 
or alkaline earth metal carbonate or hydroxide, for example sodium caitonate. potasswm carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxkle, or. tor example, an organte amine base such 
as for example, pyridine. hjtkJIne. coUidine. 4-dimethylaminopyridine. triethylamine. morphollne or 
di^cyctot5.4.0)undec-7-ene. the reaction is preferably earned out in a suitable inert solution or diluent, 
for example dimethylforaiamide. dimefhylacetamide. Nnnethylpynolidin-Z-one or dimethylsulphoxide and at 
a temperature in the range, for example. 25 to 150°C,axiveniently at or near 8(TC. 

A suitable protecting group for a hydroxy group may be. for example, an osterifying groi?). for example 

• an acetyl or benzoyl group, whfch may be removed by hydrolysis with a base, for example sodium 
hydroxide or provkted that ff. t and Y do not contain an alkenyl or alkynyl group, the protecting^oup 
may be. for example, an e-arylalkyl group, for example a benzyl group, wttich nray be removed by 
hydrogenation over a catalyst lor example palladium-on-charcoal. 

A suitable jxotecting group for an amino, alkylamino or imino group may be, for example, an 

■ aBcoxycarbonyl group. for example a tert-butyloxycarbonyl group which may be removed by treatment with 
an organic add. for example trifluorSiEetic add; or it may be. for example, a benzyloxycarbonyl group 
which may be removed by treatment with a Lewis add. for example boron trts(lrifluoroacetme). 

A suitable altemative protecting group for a primary amino group is. for example, a phthaloyi gro^ 
which may be removed by treatment wrth an alkylamlne. for example dimethylaminopropylamine. or with 

'''^s^le protecting group for a carboxy group may be an esterifying group, for example a methyl or 
an ethyl group whfeh may be removed by hydrolysis with a base, for example sodium hydradde; or. for 
examfrie a tert4xityl group whfeh may be removed by treatment wHh an organrc add. for example 

""T^Ste^L for R* when H is a protecting group is. fa example, a pivatoykjxynwthyl youp wWdi 
may be removed by hydrolysis vrith a base, for example sodium hydroxkle; 

Z may be! for example, a halogeno or sulphonytoxy group, tor example a chtoro. bromo. melhanesul- 
phonytoxy or. toluene-p-«ulphonytoxy group. 

The compoimd of ttie formula:- 
I INfy- At L' Y 

wherein L is a group of the formula -CONH- or -CONRS- wherein R' has the meanings stated above, used 
as a starting material above, may be obtained by the reaction ol an add of the fonnula OjN-Ar-C^H/ or a 
reactive derivative thereof, wherein Ar has the meaning staled above with an amine of the famula HaN-Y or 
R3NH-Y wherein R' and Y have the meanings stated above and any aminb. alkylamino. imino and carboxy. 
orouD -m Ar and Y is protected by a converrtkjoal protecting group as steted above and any hydroxy group 
in aT and Y may be protected by a eonventtonal protecting group as stated above or altemahvely any 
hydroxy group need not be proteded. Thereafter the nitro group may be reduced by c^.>«ntKK^ means to 
aJ amTno grcxqD whfeh in turn may be alkylated with a compound of the fomiula R^Z wherein R^ and Z 
have tfie rrwanings stated above. 

A suitable reactive derivative of an acid of the fomiula given above may be. for example, an acyl halide. 
for example an acyl dHoride fomied by the reaction of the add and an inorganfc acid dilorKle. for example 
thionyl chloride: a mixed anhydride, for example an anhydride formed by the reaction ttieaad and a 
chlorofom^ate suci, as Isobutyl dilomformate: an active ester, for example an ester "^fT 
of the add and a phenol sudi as pentafkjorophenol: an acyl azkJe. for example an aade formed by the 
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reaction of the add and an azide such as diphenylphosphoryl azide; an acyl cyanide, for example a cyanide 
formed by the reaction of an add and a cyanide such as diethyiphosphoryl cyanide: or the product, of the 
reaction of the add and a cartxxJiimide, for example dicydohexylcartxjdiimide. 

The compound of the formula:- 
H NR^Ar^L'Y 

wherein L is a group of the formula -NH.CO- or -NRS.CO- wherein has the meaning stated above, used 
as a starting material above, may be obtained by the reaction of an amine of the formula HNR^-Ar-NHz. 
wherein Ar has the meaning stated above with an add of the formula HOiC-Y. or a reactive derivative 
thereof wherein Y has the meaning stated above and any amino, all^ylamino. imtno and carboxy group in Ar 
) and Y is protected by a conventional protecting group as stated above and any hydroxy group in Ar and Y 
may be protected by a conventional protecting group as stated above or alternatively any hydrpxy group 
need not be protected. 

The compound of the formula:- 

fs Uhw^T^'is a group of the fonnula -CH=CH-. used as a starting material above, may be obtained by the 
reaction of an aldehyde of the fonnula HNG'-Ar-CHO wherein Ar has the meaning stated above and G' is a 
conventiona! protecting group for an amino group es Stated above, for example an altoxycarbonyl group, 
with a tript>enylpfiosptKxmjro saK of Vna formula:- 
/Ph)aP*"CH2*Y Z* 

20 Wherein Y has the meantng stated alx)ve and wherein Z' is an anion, tor example the bromide ion. and any 
amirw alkylamino and imino group In Ar and Y is protected by a conventional protecting group as stated 
above' and any hydroxy and carboxy group in Ar and Y may be protected by a conventional protecting 
group as slated above or alternatively any hydroxy and carboxy group need not be proteCled- 

The reaction may be carried out in solution in dimethyl sulphoxide in the presence of dimsyl sodium. 

25 Thereafter the protecting group may be removed by conventional means and vrtiereafter the amine of 
the formula:- 

may to^M with a compound of tiie formula R^-Z wherein and 2 have the meanings stated above. 
The protecting group may be chosen such that H may be removed while the conventional protecting 
30 group on any amino, alkylamino and imino group in Ar and Y remains intact 
The triphenylphosphonlum salt of the fonnula:- 
*^p* CHjY y "~ 

used as a starting material above may be obtained by the reaction of triphenylphospWne wHh 8 compound 
of the fonnula Y-CHz-Z wherein Y and Z have the meanings Stated above. 
95 " AHematively the compound of the formula:- 

wH^IT^il a group of the formula = CH-. ^ as a starting material «bove. may to obtained by 
reaction of an aldehyde of the fonnula OzN-Ar-CHO wherein Ar has tho meaning stated- above with a 
triohenylphosphonium salt of the formula:- 

* SS^nYoId r- have the meanings stated above and any amino, alkylamino and irtiino group in Ar and Y 
is protected by a conventional protecting group as stated above and any hydroxy and carbcwy group in Ar 
and Y may be protected by a conventional protecting group as Stated above or alternatively any hydroxy 
and carboxy group need not be protected. _^s.«_ 

45 THe reaction may be canied out in solution in dimethylsulphoxide in the presence of dimsyl sodium. 
Thereafter the nitro group may be reduced by comrentional means to an amino group which in tum may be 
alkylated with a compound of the formula ff-2 wherein and Z havs the meanings stated above. 
The compound of ttie formula:- 

wHISU'L te a group-of the fonnula -CHjO-. used as a starting material above, may be obtaned by ttie 
TeS of an SloolKrt of the fomuila 0,r4-Ar^;H,0H v^ein Ar has the mear«ng slated ^bove v«m a 
■ compound of the formula Y-Z wherein Y and Z have the meanings Stated above and any ammo. 
iminThydroxy and carboxy group in Ar and Y is protected by a conventional protecting gr«^ as stated 
above, iiereafter the nitro gmup may be reduced by conventional means to an ammo ^"^"^^ 
tum b^ alkylated wrth a compound of the formula R^Z wherein R^ and Z have the leanings stated above. 
The compound of the formula:- 

Si^L te a group of the fonnula -CHaS-. used as a starting material above, may be obtained by the 



so 
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reaction of a thiol of the formula 02N-Ar-CH2SH wherein Ar has the meaning stated above with a compound 
of the formula Y-Z wherein Y and Z have the leanings stated above and any amino, alkylamino. imino arxl 
carboxy groiSQ in Ar and Y is protected by a conventional protecting group as stated above and any 
hydroxy group in Ar and Y may be protected by a conventional protecting group as stated above or 
alternatively any hydroxy group need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the formula R^Z 
wherein and Z have the meanings stated above. 

The compound of the formufa'- 
HNR^-Ar-L-Y 

wherein L is a group of the formula -OCH2- or -SCHr-. used as a starting material above, may be obtained 
by the reaction of a compound of the fonmula Oj-N-Ar-OH or OjN-Ar-SH wherein Ar has the meaning stated 
above with a compound of the formula Y-CH2-Z wherein Y and Z have the meanings stated above and any 
amino, alkylamino, imino and carboxy group in Ar and Y is protected by a conventional protecting group as 
stated above, any hydroxy group in Ar is protected by a conventional protecting group as stated atx)ve, and 
any hydroxy group in Y may be protected by a conventional protecting group as -Jtated above or 
altematively any hydroxy group m Y need not be protected. Thereafter the nitro group may be reduced by 
conventional means to an amino group which in turn may be alkylated with a compound of the fonnula R^-Z 
wherein R' and Z have the mednirigs stated akxyve. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the fonnula -CO.CH2- used as a starting material above, may be obtained by the 
reaction of an oiganometalBc compound of the fonnula M-N6'-Ar-C{OM) = CH2 wherein G' and Ar have the 
meanings stated above and M is a metal group, for example lithium, with a compound of the fonnula Y-Z. 
wherein Y and Z have the meanings stated at)Ove and any amino, alkylamino. imino, hydroxy and cartKXxy 
group in Ar arxJ Y is protected by corwentional protecting group as stated above, and thereafter with water. 
Thereafter tfie protecting group 6' may be removed by conventional means while ttie conventional 
protecting group on any amino, alkylamino and imino group in Ar and Y remains intact whereafter the amine 
may be alkylated with a compound of «ie fonnula R?-2 wherein R^ and Z have the meanings stated above. 

The organometallte compound of the fonmula M-NG^-Ar-C(0M) = CH2 used as a starting material above 
may be obtained by the reaction of the ketone of the fonnula NHG^-Ar-CO.CHa with a metal amide, for 
example a littwum amide, for example lithium dnsopropylamide, in a conventionat solvem. for example 
tetrahydrofuran. 

The compound of the formula:- 
HNR2-Ar-L-Y 

wherein L is a group of the fonnula -CH2.CO-. used as a starting materia! above, may be obtained by the 
reaction of an add of the formula HNG^-Ar-CH2.C02H. or a reactive derivative thereof, wher«n & and Ar 
have the rheanings stated atxive with an organometallk: compound of the formula Y-M wtwreln Y has the 
meaning stated above and M Is a metal group, for example magnesium or cadmium, and any amino, 
alkylamino, imino. hydroxy and carboxy group In Ar and Y Is protected by a conventional protecting group 
as stated above, whereafter tfie protecting group may be removed by conventional means while the 
conventtonal protecting group on any amino, alkylamino and imino group in Ar and Y remains intact and 
v^rhereafter the amine may be alkylated witti a compound of the fonnUla R^-Z wherein and Z have ttie 
meanings stated above. 

The compoimd of the f ormula:- 
HNR2-Ar4.-Y 

virherein L \h a group of ttie formula -CO.O. used as a starting material above, may be ebtained by tiie 
reaction of an add of the formula OsN-Ar-COjH. or a conventional reactive derivative thereof, wherein Ar 
has ttie meaning stated above with an ateohol of the formula HOY wherein Y has the meaning stated.above 
and any amino, alkylamino, imino. hydroxy and carboxy group in Ar and Y is protected by a conventional 
protecting group. Thereafter ttie nitro group may be reduced by conventional means to an amino group 
which in turn may be alkylated wItti a compound of the formula R^Z wherein R^ and Z have ttie meanings 
stated above. 

(b) A furttier preferred process for tfie manufacture of a quinazoline ofttie invention wherein L Is a group 
of the fonnula -CONH- or -CONR^-. comprises ttie reaction of an add of ttie formula III. or a reactive 
derivative ttiereof, wltti a compound of ttie fonnula or R^NH-Y wherein H\ H\ R3, Ft*. Ar and Y have 

ttie meanings stated above and any amino, alkylamino, imino and cartx)xy group in R\ Ar and Y is 
protected by a conventional protecting group as stated above and any hydroxy group In R\ R^, Ar and Y 
may be protected by a conventional protecting group as stated above or altematively any hydroxy group 
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need not be protected; whereafter the protecting groups are removed by conventional means. 

A suitable reactive derivative of an acid of the formula given above may be. for example, an acyl haTide, 
for example an acyl chloride formed by the reaction of the add and an Inorganic add chloride, for example 
thionyl chloride: a mixed anhydride, for example an anhydride lonned by the reaction of the aad and a 

5 chtoroformate such as isobutyl chloroformate; an active ester, for example an ester formed by 

of the add and a phenol sud» as pentafluorophenol; an acyl azide. lor example an azide formed by the 
reaction of the acid and an azide such as diphenylphosphoryl azide: an acyl cyanide, for example a cyanide 
formed by the reacBon of an add and a cyanide sudi as diethylphosphoryl cyanide; or the product of the 
reaction of the add and a carbodiimide. for example dicyclohexylcarbodiimide. 

,0 The reaction is preferably carried out in the presence of a suitable base as stated above, in a sutteble 
solvent Of diluent sud> as methylene chloride, dimethyHomiamide. dimethylacetamide or dimethylsulphox- 
ide and at a temperalwe in the range, for example. 10 to 100»C. conveniently at or near laboratory 

*^VtTcarboxv^ add used as starting material may be obtained by the reaction of a compound of. the 
formula II wherein R'. R* and Z have the meanings stated above, with a compound of the formula: 
HNR^Ar"C02^ 

wherein R' and Ar have the meanings stated above and R* is a protecting group wt^ch ran be to 
provide a carboxyac add. R^* may be. for example, a methyl or an ethyl group which may be '«™>ved by 
hydrolysis with a base, for example sodium hydroxide or R^ may be. for example, a tert-butyl group whK:h 
n«y be removed by deavage with an organic add. for example trifluoroacetic add. The protert^g group 
for the carboxy group in may be. for example, an esteritying group wWch can be;«^ wh|te Jhe 
protecting group for any amino. aBcylamino. Imino. carboxy and hydroxy group in R'. R^ Ar and Y is 

retained. ^ ■ i ■ 

(c) A further preferred process for the manufacture of a quinazoline of the invention wherein L is a 
26 group of the formula ^00.0-. comprises the reaction, in the presence of a suitable base as stated above, of 
an add of the formula Bl. or a reacBve derivative thereof. . . . . _ 

with a compound of the fomiula HOY. wherein R'. ff. R^ R*. Ar and Y ^^J^^'"^'^^^^ 
and any amino, alkylamino. imfno. hydroxy and carboxy group m R'. R*. Ar and Y Is P«lected by a 
com«ntioiial protecting group as stated aboye: whereafter the protecfing groups are removed by conven- 

" *'"^hni^ Is preferably carried out in a suitable solvent or diluent sudi as dimethylformamide, 
dimethylacetamide or dimethybulphoxide at a temperature In the range 10 to lOO-C. convenienUy at or near 

""""S? StlE'^^teTed process for the manufacture of a quinazoline of the invention, wherein R' te 
» all«iy. hydrexyalkoxy or aUcoxyalhoxy. comprises the readion of a compound of the '<^"^^^«;" " 
SnilL^rLioSj meaning staled above, pro^ 

protected by a conventional proteding group as stated above, and Z .s a d«placeable group, wrth a 
compound of the formula: 

40 whereinff Ar L and Y have the meanings slated above, provided that when there is an amino, aflqrlamin^^ 
imino hydroxy or carboxy group in ff. Ar or Y any amino, alkylammo. imino and cajboxy gjoup « 
pXtX a convS Jotting group as stated above and any hydroxy groupmay ^J^^ 
a conventional proteding group, as stated above or aHematively any hydroxy group "^'^^'^fSf^ 
wtereafter the protediij groups are removed by conventional means, as stated above and the R' group 

45 Z ^positi^ 5 the quinazoline ring Is cleaved by hydrolysis with a t^ase. for example sodium 

hydroxide, to form a quinazoline of the Invenlion. , ^ . « _a, ,„ v „ 

(e) A further prefened process for the manufacture of a quinazoline of the invenbon ^ e a 

oroup of the fomlula -A-Y" in whid, one constituent methylene group In A is replaced by a sulphinyl « 
suldHHiyI group, or wherein there is an alkylsulphinyl or alkylsulphonyl substituent ,n Y compnses fte 

60 o«S d expound of the fom,ula I wherein Y is a group of the fom^ula -A-y; in whid. A Is replaced 
by a two group, or wherein there .ls an alkytthk, substftuent h, Y. with a suitable oxidising agent 

A suitable oxidising agent is. for example, any reagent known to oxid.se a thtegroup to a sulphinyl or 
sulphonyl group; for example, hydrogen peroxide, a peradd sudi as 3-diloropert>enzo.c aad or pera^ 
SSS^iS. or chromium Lxide. When a compound carrying a sulphinyl group is req«red «^-^-ed 

SG stoidtiometric amount of any one of the above oxidising agents may be used in order to 

SSSn d a^Jound ciying a sulphonyl group. AHematively a milder oxl^g agent may>e used, 
for ^ple sodiumT potassium metaperiodate. It will be appredated that when a c«npound of the 
flS containing a sulphonyl group is required, it may be obtained by the oxKlabon of the conresponding 
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sulphlnyi compound as well as by the oxidation o< the corresponding thio compound. 

(f) A hither preferred process for the manufacture of a quinazoiine of the invention wherein there is a 

carl>oxy or carboxyalkyi substituent in Y, comprises the cleavage of a compound of the formula I wherein 

there is an alkoxycarhonyl or alkoxycarlwnylailcyl substituent in Y. 
5 Suitable conditions for the cleavage reaction include, for example, hydrolysis with a base, for example 

sodium hydroxide: or when, tor example, a tert-butyl group is to be cleaved, treatment with an organic add, 

for examf^ trifluoroacetic acid. 

When a phanmaceutically-acceptable salt of a novel compound of the formula I is required, it may be 

obtained, lor example, by reaction of said compound with a suitable acid or base using a conventional 
10 procedure. When an optically active form of a compound of the formula I is required, it may be obtained by 

caning out one of the aforesaid processes using an optically acth^e starting material, or by resolution of a 

racemic form of said compound using a conventional procedure. 

As stated above a quinazoline derivative of the present invention possesses anti-tunKwr activity. This 

activity may be assessed, for example, using one or more of the procedures set out below:- 
15 (a) An in vitro assay v4)ich detenmines the alaUty of a test compc^-nd to inhibit the enzyme 

tiiymidylate syTithase. Thymidylate synthase was obtained in partially purified form from LI 210 mouse 

leukaemia cells and utifised using the procedures described by Jackman et a[. (Cancer Res.. 1d86, 46. 

2810); 

(b) An assay which determines the abilrty of a test compound to inhibit the growth of the leukaemia 
20 cell line L1210 in cell culture. The lest is similar to tiial described in UK Patent Specification No. 2065653B; 

(c) An assay which determines the abifity of a test compound to inhibit the growth of the human 
breast cancer cell fine MCF-7 in cell culture. The lest is similar to that described by Uppman et al. (Cancer 
Res ., 1976, 36, 4595): and 

(d) An assay which determines the ability of a lest compound to inhibit the growth of tiie lymphoma 
26 ceD line L5178Y TK-A in vitro. Tbe lymphoma cell Sne 1^1 7BY TK-A- is deficient in the enzyme thymkline 

kinase which enzyme phosphorylates thymidine and thus operates to generate a pool of thymidylate when 
de novo synthesis of thymidylate is ptevented by ttie presence of an effective amount of an inf^xtor of 
ttiymidyiate synthase. The L5178Y TK-Acell fine Is thereby more sensitive to the presence of an Inhibitor of 
thymidylate synthase. [L5178Y JK-h was obtairwd by mutation of the parent L5178Y cell line which is 

00 described by. for example. Fischer et al.. Metf>ods in Medicai Research , 1964, 10, 247]. The assay utilises 
a double feyer soft-agar ck>ning technique similar to that described by Courtenay et ^. (British J. Cancer . 
1976. 34. 39). Each lest compound is added at a range of concentrations to L5178Y TK-^ cells which have 
enter^exponential growtii phase in cell culture and the cells are incubated, for 18 hours, harvested, 
washed with fresh culture medium and plated into soft-agar for ck>nogenic evaluation. After about 12 days 

35 colonies of cells are stoned and counted. 

A quinazopne of the present invention may itself be active or It may be a pro-drug which is converted in 
vivo to an active compound. 

Although the pharmacok)gicai properties of the quinazolines of ttie invention vary ¥ntti structural 
changes, in general quinazolines of the invention possess activity In one or more of the above tests (a) to 

40 (d):- 

Test (a) ICso in the range, for example. 0.02-10 uM; 

Test (b) ICso in the range, for example, 0.5-100 nM; i . .^ 

Test (c) ICso in the range, for example. 0.1 -100 iM: 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
45 range, for example. 1-100 UM. 

In general those quinazolines of ttie invention which are particularly prefened assess activity in one or 
more of the above tests (a) to (d):- 

Test (a) ICso in ti)e range, for example, 0.02-1 uM; 
Test (b) ICso in the range, for example, 0.5-10 uM: 
so Test (c) ICso in ttie range, for example, 0.1-5 uM; 

Test (d) The dose required to reduce the fraction of surviving cells to 10% of those treated lies in the 
range, for example, 1-50 iiM. ' 

Thus, by way of example, the quinazoline. p-IN-^3,4-dihydro-2-mettiyM-oxoquina20lin-6-ylmettiyl)-N- 
(prop-2-ynyl)anMnohN-<2-pyridylmethyI)benzamide has an ICso of 0.5 iM against thymidylate synthase . 
65 [Test (a)] and ICso oTs^O uM against ttie L1210 cell fine [Vest (b)l; and 
the quinazoline. p-{N-(3.4-dihydro-2-fl»ethyl-4^xoquinazoBn-6-ylmethyl)-f^ 
zyl)ben2amlde has ICso of 0.05 uM in Test (a) and an ICso of 1.8 iiM in Test (b). - 

A quinazoTine of the invention, or a pharmaceutically-acceptable salt thereof, may be administered to a 
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w«™ blooded animal, including a human, in the form of a pharmaceutical composition which comprises fr|e 
q^il^i^^phannaceutiilly-acccptable salt tt^reof. in association with a phannaceutcally.accept3ble 

''""CcSl^tion may be in a form suitabte tor oral administration, as a tablet or capsule or. especially 
for oTerSS^ection (including intravenous, subcutaneous, intramuscular, intravascular or mfus«n). as a 
^jr^n. LfJ^ or emulsion, or for topical administration, as an ointment or cream, a for recta. 

''"^L^"p3^C^tain. in addition to tt. quinazoUne of the invention, one or more other anti- 
tuml^sSS^ seleJed from, for example, mitotic inhibitors, for example vinblastine: a kyteUng agents 
? ^r^irSSat? wrboplatir^ and cyclophosphamide: other anfimetaboMes. for example S^ouracl. 
^^nT^a^iSr*^^ antibiotics, for example ^^y<^--^J^^!^ 

e^ple asiagiLe: topoisomerase inhibitors, for example etopos.de and bK,log«:a. 

'^TTeTe^'t'Sr^.SSrmay be .xepared . a convention, ma™,, co,«en«on^ 

TlTLnazofine win nom«lly be administered to a wam^blooded animal at a unH dose witWn the range 
^uJS^rrS Su^^U area of the animal. i.e. approximately 1-100 mgrtcg. and this nonna^ly 
^ZTS^^^e dose. A un« dose fonr, such as a tablet or capsute wiU usuaUy oontan. 
provides ''J^^^^^^ inoredient Preferably a daily dose in the range of 1-SO mgfl« is employed. 
'Z:::^ ^2e ^^^ ciendiri upon the host treats., the ^^^<^^ 
Sl^n. a^d the severity of the illness being treated.- Accordingly the op.«num dosage w.« be 
HA«ArminAH bv the oractitjoner who is treating any particular patient ; 
'"'^iSrfu^ »eature of the present invention there is provided -"^^^^'^^ 

AcaxOH^ » lu ^^^^ such as man. in need of such treatment which compnses 

tumour effect m « ^ ^ quinazoBne of the present invention, or a 

fhZ'SalS-^eX^lt^S^ * '^^ 

'^Z^Tt^^^^c^^r^ccepr^t^ thereof, in the m«,ufa<J.e of a novel medicament for use 

H^t^ exS mat a quinazonne of the present im^ntion will possess antMumoor actnnty agarnM 
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(vi) intermediates were not generafly fully characterised and purity was assessed by thin layer 
chromatographic, infra-red (IR) or NMR analysis; and 

(vii) melting points are uncon-ected and were determined using a Mettler SP62 automatic melting 
point apparatus, a Koffier hot plate apparatus or an oil-bath apparatus. 

5 • 

EXAMPLE 1 

Diphenylphosphoryl azide (0.7 ml) and triethylamine (1.1 mQ were added successively to a mixture of 
10 p^N-(3.4<jihydro-2-methyM-oxoquina2ol{n-6-ylmethyl)-lh^ acid (as its 

fririooroacetic acid salt 1.0 g; UK Patent Specification No. 2188319A) and dimethylsulphoxide (40 mO and 
the mixture was stinred at laboratory temperature for 5 hours. 3-Amtnomethylpyridine (0.33 ml) was added 
and the mixture was stinred at laboratory temperature for 16 hours. The mixture was poured onto a mixture 
of ice and water (200 mi). The solid so obtained was filtered off, washed with j^ater (3 x 30 ml) and dried; 
IS resuspended in ethyl acetate, triturated, filtered off and dried. There was thus obtained p-C^H3,4-dihydro-2- 
methyM-oxoquina2olin-6-ylmethyl>-M-(pfop-2-ynyl)aminohl^ (containing one 

equivaJent of water. 0.82 g). m.p. 237-239* C. NMR Spectmm: (COaSCXJD^) 2.33 (s. 3H. 2-CH3). 3.19 (U 1 H. 
OCH, J =2 Hz). (d. 2H. CH2C=(»i J =2 Hz), 4.45 (d, 2a NHCH2. J-6 Hz). 4.78 (s. 2H. CH2N). 6.84 
(d. 2H. Somatic. J»=9 Hz). 7.32 (d of d's. 7h. pyridine ring. J «6 and 3 Hz), 7.52 (d, 1H. 8-H, J=8 Hz). 7.69 
20 (d of d's. 1H, 7-h7J = 8 and 2 Hz), 7.70 (d of d*s. 1H. pyridine ring. J =6 and 1.5 Hz). 7.74 (d.lZH. aromatic. 
J =9 Hz). 7.97 (d."lH. 5-a J = 2 Hz). 8.42 (d of d's. 1H. pyridine ring. J = 3 and 1.5 Hz), 851 (d. 1H. 
pyridine ring. J = 1 5 Hz), 8.72 (t, 1 H. CONH. J = 6 Hz); 

Mass Spectrum: (positive ion FAB) m/e (P -i- 1) 438; ' 
Elemental Analysis: Found C. 68.4; H. 5.5; N, 15.3; 
25 C2cH23N502.1 H20 roqufes C. 6a6: H. 5£; N, 15.4%. 



DCAMPtE2 

The process described in Example 1 was repeated using, where necessary, the approfwiate benzoic 
add in place of piN-<3.4-dihydro-2-methyM^xoquinazofin-6-ylrnethyl)-N benzoic add 

and the appropriSe amine, or the appropriate alcohol, in place of 3-aminomethylpyridine. There were thus 
obtained the compounds described in the following tables, the structures of which were confirmed by proton 
magnetic resonance and mass spectroscopy and by elemental analysis. 
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TABLE I 





L— Y 



HaC^ N 



xHjO 



Compound ] 
Ho. I 
(Mote) I 

L 



I X I B.p. 

1 I CC) 

I I 



I prop-2-ynyl 

I 
I 

I prop-2-ynyl 

I 

I 

|prop-2-ynyl 



4(1> |prop-2-ynyl 
I 
1 

5(2) |prop-2-ynyl 
I 
I 

6(3) lethyl* 
I 
I 

7 lethyl* 



-CONH- 



-CONH- 



-CONB- 



-CONH- 



-CONH- 



-CONH- 



-GONH- 



2-pyridylmethyl | 1 I 212-218 

I I (decomp . ) 

I i 

A-pyridylmethyl | 1 | 2*3-244 

I I (decomp.) 

I I 

2-(pyrld-2-yl)- I 1 I 219-221 



ethyl 



I I 
I 1 



l-(pyrid-3-yl)- I 1 I 203-209 



ethyl 



I I 
1 I 



(l-benzylimidazol-l 0.5 1 234-237 
2'yl)nethyl t I 

I 1 

(l-methylimidasol-l 0.3 | 295-300 
2-yl)Bethyl | I 

i I 

2-(imida2ol-4-yl)-l 0.5 | 197-205 
ethyl I I 
1 I 
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Compound 

no. 

(Note) 


1 


1 L 


1 7 1 


X 1 


n.p. 1 

( C) 1 


8 


1 ethyl* 


-CONH- 


3-(imidazol-l-yl)-| 
propyl 1 


2 1 


138-U2 1 


9(4) 


1 ethyl* 


-CO.O- 


(l*benzyliinida2ol-| 
2-yl)methyl | 


0.5 1 


166-169 


10(5) 


j ethyl* 


-CO.O- 


(l-methylioiidazol-l 
2-yl)nethyl | 


0.5 1 


110-118 


11(6) 


|prop-2-ynyl 


-CONH- 


5~ t e t razoly Ine thyl 1 


1-3 1 


257-260 
(decomp.) | 


12(7) 


1 prop<-2-ynyl ! 


-coriH- 


( 1-me thy 1 te t razol- 1 
5-yl) methyl | 


1*6 


251-255 1 


13(8) 


|prop-2-ynyl 


-CONH- 


1 3-(tetrazol-5-yl)-| 
1 propyl I 


3 


1 239-2A3 1 


lA 


1 ethyl* 


-CONH- 


1 2-benziDldazolyl- 
1 methyl 


2 


1 176-181 


15 


1 ethyl* 


1 -CONR- 


1 2-(indol-^3-yl)- 
1 ethyl 


1 0.5 


i 220-223 



NOTES 

* £-|N-(3,A^Dihydro-2-methyl-A-oxoquinazolin-6-yliaethyl)-N- 
ethylamino] benzoic acid (as its trifluoroacetic acid salt) vas 
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obtained by the same method described in UK Patent Specification No. 
2188319A for the preparation of £-lN-(3.4-dihydro-2-methyl-A- 
oxoquina2olin-6-ylmethyl)-N-(prop-2-ynyl)amino|benzoic acid (as its 
' trifluoroacetic acid salt) except that ethyl iodide was used in place 
of propargyl bromide. 

^0 (1) The appropriate amine is described in J. HeterocycHc Chem .. 1968. 5. 715. 

(2) The appropriate amine was prepared as follows:- 

A soluioL of 1 W2-chk,romethylimkJa.ole (5.5 g: J_ An«r, Chem, Soa. 19^. 71 . 383) m d-methylfor. 
mamide (10 mO was added dropwise to a solution of potassium pMhanmide (5.7 g) m d'-^^y^;^^^ 
(15 ml) and the mixture was stirred at laboratory temperature lor 18 hours. Tlw mixture was fittered and the 
« filtrate was evaporated. The residue was dissolved in chloroform (200 ml) and washed with a 0-2N aqueous 
soludon of soSm hydroxide and then with water. The organic solution was dried (MgSOO and evaporated 
and the residue was purified by chromatography on a silica gel column using ethyl acetele as elu^ There 
^ *L obtained aTan oil, which sottdifled on standing. ,^l-2i*thanmldomethyhm.da«-e (3.1 g). 

» Sdr^^ hldL (0.4 ml 01 an 85% solution in water) was added to a solution of the product so obtairied 
(2^ 0) in methanol (50 ml) and the mixture was heated to reflux for 1 hour. T^-^'f-^ vvas evaporated 
and Se residue was purified by chromatography on a silica gel column t^ng a 92:5^ v/v <^^tt,^ 
State, methanol and an aqueous solution of ammonium hydroxide (30% we.gM of NH^as ek^ 
There was thus obtained as a yellow liquid 2-aminomethyl-1-ben2yUmidazole (1.2 g). the stnicture of which 

» confirnwd by proton n»gne6c resonance and mass spectroscopy. 

(3) The appr<¥)riate amine was prepared as follows:- 

A morture of ^Soromethyf-l-methynmktezole hydrochloride (25 g: "^^f "^"^["S ^/"'^Tf^^^ 
described in J. Amer. Chem. Soc.. 1949. 71 . 383 for the preparation ^'J'^'^^-i^toromed^l.a^ 
2d nquid anii^umia (1 2 ml) w ^lowed to-stand at laboratory temperature for 2 hours ^^J^^ 
»■ ^ fa/z hours. The excess of ammonia was then evaporated. The residue was dissolved ir^ chlordionn. 
r^ol^ was filtered and the filtrate was evaporated. There was thus obtained as a yellow sofid 2- 
aminomethyl-l-methylimidazole (1 .3 g) which was used without further purrficahon^ 

(4) The appropriate alcohol. i-benzyl-2*ydroxymethyOmidaa)te is descnbed in J. Amer, Chem. Soc,. 

« Si TS appropriate alcohol was obtained using a similar method to that described to J, Amer. Chem. 

Soc.. 1949. 71. 383 for the preparation of i-benzyl-24iydroxymethylimldazote. 

' (K) -rhTapfyopriate amine to described In J. Org. Otgn.. 1959. 24. 1643. 

m The appropriate amine was prepared as follows:- 

A mixt^ d^SSnidomethyltetrazole (5 g: J, Org, ««m,. 1959. 24. 1643). ««(J'>^'?i«^<" 
-« i,d mrthyl toSde (9 ml) was stined vigorous!? at laboratory temperature for 

J^^^Sto dryn^ and the residue was washed with hexane and then triturated under ethanol. There 

was thus obtained as a wWtesolid1-methyl-5.phthaBmidomethyttetrazole (3.1 g). 

TJZe Of the product so obtained (1.5 g). hydrazine hydrate (0.3 ml of ^^"t^^:;^:^ 
ethanol (25 ml) was heated to reflux for 3 hours. The mbrture was cooted in ^ "X^'^f^ 
« ^y^Js obtained 2-aminomethyH-methyltetrazole as an oil(0.3 g) which was stored at 4 C and 

used without further purificatiop- ^ ^ ;« • rw. rhpm 1959 24 

(8) -me appropriate amine ^as obtained using the method descnbed in J. Org. Ojem.. 1958. 24. 
1643 and using 4-aminolHityronitrile in place of aminoacetonitrile. 
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TABLE II 



R2 




L— Y 



xHjO 



Compound 
No. 

(Note) 


1 1 


L 1 


Y 1 


X 1 n.p. 1 

1 CC) 1 

1 1 
1 1 


1(1) 


1 prop-2-ynyl | 


-CONH- 1 


phenyl I 


0.8 1 262-266 | 
1 1 


1 2(2) 


1 prop-2-ynyl | 


-CONH- 1 


A-tert-butoxy- ! 
carbonylphenyl 


1 211-21A 1 
Kdecomp.) | 

1 i 1 
1 0.8 1 283-292 i 

I 1 voeconp* / i 

II 1 


1 3(3) 


1 prop-2-ynyl | 


-CONH- 1 


A-carboxyphenyl 


1 ^ 


1 prop-2-ynyl 1 


-CONH- 


benzyl 


1 1 1 


i 5 


1 prop-2-ynyl 




lS|(-)-a-niethyl- 
1 benzyl 


1 1 200-205 1 

I 1 1 

II 1 

I 0.8 1 214-216 1 

1- 1 1 

II . 1 
1 0.8 1 226-230 i 

1 1 i 


1 6 


1 prop-2-ynyl 


1 -CONH- 


1 lRl(+)-a-«ethyl- 
1 benzyl 


f 7 


1 prop-2-ynyl 


1 -CONH- 


1 A-chlorobenzyl 


i 8 


1 prop-2-ynyl 


1 -CONH- 


1 3-chlorobenzyl 


1 1 1 195-198 1 

1 1 


1 9 


1 prop-2-ynyl 


1 -CONH- 


i 2-chlorobenzyl 


1 0.3 1 205-210 
1 1 
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I Cofflpoimd 

No. 
I (Note) 



I CC) 
I 

J 



10 



11 



12(4) 



13 



14(5) 



15(6) 



16 



n*(7) 



18*(8) 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop~2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



prop-2-ynyl 



-CONH- 



-CONH- 



-CONH- 



-CONH- 



-CONB- 



-CONH- 



-CONH- 



-CONB- 



-CONH- 



A-nitrobenzyl 

3- nitcQben2yl 

4- aiDinobenzyl 
4-carboxy benzyl 

3-carboethoxy- 
benzyl 

3-carboxybenzyl 
3-f luorobenzyl 

2- nitroben2yl 

3- hydroxy benzyl 



2 I 229-233 
I 

0.5 I 240-243 
I 

0.5 I 211-215 
I 

2 I 175-179 
I 

1.3 I 212-216 
I 
I 

2.5 I 164-168 
I 

1 I 213-218 
I 

2 I 225-227 
I 

2 I 183-187 
I 



NOTES 

* The product vas purified by chromatography on a silica gel 

column using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) Diethyl cyanophosphonate vas used in place of 
di phenyl phosphoryl azide. 

(2) Diethyl cyanophosphonate vas used in place of 
diphenylphosphoryl azide. Tert -butyl 4-aminobenzoate is described in 
Synth, Comm. , 1984, 14, 921. 
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(3) A mixture of Compound No. 2, described immediately above 

Compound No. 3 in Table II, and trifluoroacetic acid was stirred at 
laboratory temperature for 10 minutes and evaporated to give the 
benzoic acidt as its trifluoroacetic acid salt. 

(A) 4-Aninoben2ylamine is described in J. Hed. Chem> , 1977, 20, 

1189. 

(5) 3-Carbo€thoxyben2yl bromide (1 ml; Reterocycles , 1977, 6, 5) 
vas added to a saturated solution of ammonia in acetonitrile (30 ml) 
vhich had been cooled to -30*0. The mixture was stirred and alloved 
to warm to laboratory temperature. The mixture vas filtered and the 
filtrate vas evaporated. The residue vas purified by chromatography 
on a silica gel column using a 10:1 v/v mixture of ethyl acetate and 
methanol as eluent. There vas thus obtained as an oil 3- 
carboethoxybenzylamine (O.A g) vhich vas used vithout further 
purification as the appropriate amine in the process described in 
Example 1 * 

(6) A portion of Compound No. 14 (obtained as described in 

note (S) above) vas dissolved in methanol and hydrolysed at laboratory 
temperature by the addition of a 2N aqueous sodium hydroxide 
solution. 

(7) A solution of 2*nitrobenzyl chloride (1.0 g) in acetonitrile 
(10 ml) vas added to a cold (-30^0) solution of liquid ammonia (10 ml) 
in acetonitrile (20 ml). The mixture vas stirred at -30 to -AO°C for 
3 hours and allowed to warm to 20°C. Evaporation left an orange gum 
vhich vas chromatographed on silica gel using increasingly polar 
methanol/ethyl acetate mixtures as eluent to give a yellow gum vhich 
slovly crystallised. There vas thus obtained 2-ni trobenzylamine 
(0.13 g). 

(8) A solution of boron tribromide in methylene chloride (3.6 
ml of IN solution) vas added dropvise to a solution of 
3-methoxybenzylamine (O.S g) in methylene chloride (10 ml) vhich had 
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been cooled to -5°C- The mixture was stirred for 1 hour and then a 
further 3«6 ml of the boron tribroraide solution was added. Stirring 
was continued at -5°C for 3 hours- The solution was allowed to warm 
to 20°C. diluted with methylene chloride (30 ml), and the white solid 
was filtered off. The solid was treated with dilute aqueous sodium 
bicarbonate solution until the washings were almost neutral. The 
residual solid was dried. The white solid was slurried with dry 
dinethylformamide, filtered and the filtrate was evaporated to leave a 
15 cream coloured oil. There was thus obtained 3-hydroxyben2ylamine 
(0.17 g). 



TO 



20 



EXAMPLES 



The process described in Example 1 was repeated using the appropriate benzoic aad .nplace of p^N- 
/3 4Kf,hydrc^2-methyl^xoquina2orin^Wmem^ ^'J^J^ ^'""^"T 

i^tS m place of a-amiSnethylpyridine. There-were thus obtained the compounds <^«-^^ 
following teWe. the stoiciures of which were confirmed by proton magnetc resonance and mass spec- 
troscopy and by elemental analysts. 
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TABLE III 



1^ 




|Ex. 3 1 
ICoBpd. No.| 
1 (Note) 1 


r1 


1 


1 1 


r" 


Y 1 


X 


1 
1 
1 
1 


m.p. 1 


1 KD* 1 


He 


1 He 


1 prop-2-ynyl| 


H 


3-nitrobenzyl| 




1 
1 


251-25A 1 


1 2(2)* 1 


He 


1 H 


1 He 1 


F 


3-ni trobenzyll 




1 
1 


269-272 1 


1 3(3)* 1 


HeO 


1 H 


1 prop-2-ynyl| 


e 


1 3-nitrobenzyI| 


0.3 


1 
1 
1 

I 


181-185 1 


1 H^) 1 


H^N 


1 H 


1 prop-2-ynyl| 


H 


1 3-nitrobenzyI| 


1.3 


187-192 1 


1 3(5) 1 


FCH^ 


1 H 


1 prop-2-ynyI| 


H 


1 3-nitroben2yll 

1 1 


0.5 


I 
1 
1 


232-23A 1 



MOTES 

* In these cases the product was purified by column 

chromatography using increasingly polar mixtures of nethylene chloride 
and ethanbl as eluent. 

(I) £-(N-(3,4-Dihydro-2,7-dinethyl-A-oxoquina2olin-6-yliiethyl)- 
N-(prop-2-ynyl)aiDinoIbenzoic acid (as its trifluoroacetic acid salt) 
vas obtained as described in UK Patent. Specification No. 2202847A. 



26 



EP 0 373 891 A2 



(2) £-{N-(3,^-Oihydro-2-methyl-A.oxoquina2olin-'6-ylmethyl)-N- 
nethylaminol-o-fluorobenzoic acid <as its trifluoroacetic acid salt) 
vas obtained by repetition of the process described in UK Patent 
Specification No. 218883m, in the portion of Example 11 thereof 
which is concerned with the preparation of starting materials, except 
that tert -butyl g-amino-o-fluorobenzoale vas used in place of text- 
butyl £-amlnobenzoate, and methyl iodide vas used in place of 
propargyl bromide. There was thus obtained the required starting 
material in 42Z yield, as a white salt with trifluoroacetic acid. 

The tert-butyl f-amino-o-fluorobenzoate, used as a starting 
material, vas prepared fum o^f luoro-fi-ni trobenzoic acid (described in 
UK Patent Specification No 2175903) by the conventional reactions of 
esterif Ication with, isobutene and by reduction of the tert-butyl ester 
so formed with iron powder in the presence of acetic acid using the 
conditions described in UK Patent Specification No. 2175903. 

(3) £.{N-(3,4-0ihydro-2-mcthoxy--A-oxoquina2olin-6-ylBethyl)-N- 
(prop-2-ynyl)aminob€n2oic acid, used as a starting material, was 
obtained as follows:- 

N-l£-lN-(3,4-Dihydro-2-methoxy-4-oxoquina2olin-6-ylmethyl)-N-(prop-2- 
ynyl)amlnolbenzoyll-L.-glutaBic acid (prepared as described in UK 
Patent Specification No. 2188319A, 0.5g) was dissolved in a 
trisChydroxymethyDaminome thane buffer solution (80 ml) containing IN 
aqueous -sodium hydroxide solution (1 ml). The basicity of the 
solution vas adjusted to pH 7.3 and the mixture was warmed to 37 C. 
Carboxypeptidase ^"^yw solution (200 units) was added and the 
mixture was stirred vigorously at 37°C for 1 hour. The mixture was 
cooled in ice, acidified to pH A by the addition of IN aqueous 
hydrochloric acid solution and the white solid was filtered off, 
washed with water and dried. There was thus obtained the required 
starting material (0.3 g). 

(A) £,|N-(2-Amino-3,A-dihydro-A-oxoquina2olin-6-ylmethyl)'N- 
(prop-2.ynyl)aainoIbenzoic acid was obtained by the method described 
in Note (3) above except that N-[£.lN-(2-amino-3,A-dihydro.A- 
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oxoquina2olin-6-ylmethyl)-N-(prop-2-ynyl)aininol benzoyl I-L-glutamate 
(prepared as described in UK Patent Specification No. 20656S3&) vas 
used as the substrate. 

(5) The reaction vas worked up by pouring the mixture into water 

and extracting with ethyl acetate (3 x 30 ml). The combined organic 
extracts were dried (MgSO^) and evaporated and the residue was 
purified by column chromatography on silica gel using increasingly 
polar mixtures of chloroform and methanol as eluent. The resultant 
solid vas triturated with acetone and the solid so obtained vas vashed 
vith diethyl ether to give the desired product. 

£-IN-(3,^-Dihydro-2-fluoromethyl-"4-oxoqulna2olin-6-ylBethyl)-N-(prop- 
2-ynyl)amino I benzoic acid (as its trif luoroacetic acid salt)« used as 
a starting material, was prepared as follows: - 

Using the procedure described in DK Patent Specification No. 
218a319A (Example 5 thereof), 6-bromonethyl-2-f luoromethyl-S^A- 
dihydroqtiinazolin-A-one vas reacted with tert-butyl £-(prop-2- 
ynylamino)benzoate [prepared by the alkylation of tert-butyl £- 
aminobenzoate vith prop-2~ynyl bromide using the conditions described 
for related alky la t ions in J. Hed. Chem- , 1985, 28, 1A681 and the 
resultant product was treated with trif luoroacetic acid. There was 
thus obtained the required starting material in 53Z yield, 
NMR Spectrum (CD^SOCD^) 3.32 (IH), A.BS (2H), 4.84 (2H), 5.18 (IH), 
5.42 (IH), 6.65 (2B), 7,6-7.82 (4H), 8.03 (IB). 



EXAMPLE 4 

Using the process described in Example 1. 5^HK3.4-dihydrG-2-methyMK)xoqutn&zoBn^ 
{prop-2-ynyl)amino]pyri<jine-2'CartX)xylic add was reacted with 3-nitrobenzylamine. The product was puri- 
fied by column chromatography on silica gel using inaeasingly polar matures of methylene chloride and 
ethand as eluent. There was thus obtaned 54M<3.4^ihydro-2-^ethyMK>xoquina2olin^ylmethyl)4;<H^^ 
2'ynyi)aminol-N-(3-nitroben2yl)pyridine-2-carboxamide (containing 0.7 equivalents ol water) in 5% yield. 

The 5-f^H3.4-dihyd^o-2••methyM-oxoquina2olin-6-ylmethyl)-^^ 

add was obtained as follows:- 

Using the method described in J. Med, Chem. . 1980. 23. 1405. methyl 5-(N-teTl-butoxycarbonylamino)- 
pyridine-2-cart)0xylate was reacted with prop-2-yny! bromide to give methyl 5-IN-tert-butoxycart)onyl-N- 
(prop-2-ynyl)amino]pyridin^-2-carboxylate in 90% yield, A mixture of the product so obtained and 
trifluoroacetic add was stirred at 0*<: for 1 hour and evaporated. There was thus obtained methyl 5-(Ni>rop- 
2-ynylamjno)pyridine-2-carboxylate in 90% yield, as a gum. 

Using the process described in UK Patent Specification lslo. 2188319A (Example 6 thereof), the product 
so obtained was reacted with 2-bromomethyl-3.4-dihydro-2-methylquina2olifv-4-one to give the methyl ester 
of the required starting material and the methyl ester was hydrolysed by conventional teatment with 
aqueous N sodium hydroxide solution to give the required starling material in 3% overall yield as a gum 
which was used without further purificatioa 
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EXAMPLE S 

04H43 4-Ohydro-2-melhyMK)xoquifBroBn^ylmemyl>NHprop-2-ynyl)am^^ and 
3-„i^£SyTaSr(0.33 gTwereT.spended in dry dimethylformamide (20 ml) and l.M.a«b.^lc^ 
« tTo^-7^e (063 mo was added. The mixture was stirred at laboratory temperature for 18 hours. 
^^ZTe o7Z mSurrwrreduced to atxnrt 10 ml by evaporation and the re«due was pour^ .mo 
Jlr^jTr^lTTJ^ precipitated solid was filtered off. washed with water (3 x 10 ml) and dned The matenal 
:i tr^^a^ei wim a 4:1^ mixture of methytene chloride and ethanol and the 

Tli^re was thus obtained S^itrobenzyl p^N^3.4^ihydr<^2H,.e%M^xo(Hi.nsBOl.n^i.ylmethyi>-M-ft^^^^ 
10 2-ynyl)amino]ben2oate (containing 0.7 equivalents of water. 0^ 9). ^^^J'^^., . -H CH,^ 
NMR Sectnjm (CD3SOC03) 2.32 (s. 3H. 2-CH,). 3.22 (s. 1H. C-CH). 4^ (s. 2H. CH. . ^-81 ^/>- 
oC H,\ 688 (d 2H, J=8 Hz. aromatic). 7.54 (d. 1H, J=6 Hz. aromatc). 7.63-7.75 (m. 3H. 
lt^r7\^^% PBi^^ ;^7.97 (m. 2H. aromatid). 8.18 (d. 1H. J -6 Hz. aromatic). 8.29 

(broads, 1H, aromatic); * 
f5 Mass Spectrurn: (positive ion FAB) m/©(P+ 1)483; - 

Elemental Analysis: Found C, 65^; H, 4£; N. 11.5; 

^p^^SC'aS SS^^Sy^^^ ml) we,, added suo^s^y to a mbCure of ^ 

ToT^ent^fication.No. 218W19A) and dimethylfom^amide (35 wh.(J Jad been 
approximately 5«C tyimmersion In an Ice bath. The mncture was stirred at S»C for 3 hou^ and 
^ to^ at 5-6 overnight The precipitated solid was filtered off. washed In Urrn^ d.|nemy«^ 
SSl^^thyl ether andLd. There was thus obtained MN-(3.4Klihydro-2-methyM^xoqu.r«zofi,v«- 

S7^3^Sr^3r»-. 1H. .-1HZ. C=CH) 4.. (..d s. 2H. C_.)M- 
(s 2H. SfcTe-Sg (d. 2H. J=8 HZ. aromatic). 7M (d. IH. J=6 Hz. aromaM. <d^^- '"t "^5.^ ^ 
it ar;n^c). 7.78<d..2H.-J=8Hz. aromatic). 7SS (d. IH. J=2 Hz. aromalK:). 12.2 (broad s. IH. NH). 
30 Mass Spectrum: m/e (P) 372. 
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■n« orocess described in Example 5 was repeated using pKtH3.4^ihydro-2-melhyl^xoquinazoOn^ 

stained the ooS««te described in the following table, the stmctures of which were confirmed 
by proton magnetic .esonarw* ami mass spectroscopy and by elemental analysis. 
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TABLE IV 




CHg-N 




CONH-Y 



xHgO 



|Ex. 6. 1 
jCompd. No.| 
l(Mote) t 


T 1 


X i 

1 


o.p. 1 


1 1(1) 1 


2-thienylnethyl i 


1.3 1 


224*228 1 


1 2 1 


3-thienyloethyl 1 


0.8 1 


238-24S 1 


1 3 1 


2-furylaethyl 1 


1 1 


196-210 1 


1 ^ 1 


3-£urylfflethyl 1 


- I 


226-227 1 


1 3 1 


2-thiazolylDethyl 1 


0.6 1 


238-2A0 1 


1 6 


4-thiazolylinethyl 1 


0.6 i 


206-208 . i 


1 7 


1 S-thiazolylmethyl 1 


0.8 1 


242-248 1 


1 8 


1 (A--inethylthia2ol-2-yl)oeihyl I 


0.8 1 


246-252 1 


1 9 


1 (3,5*diinethylisoxa2ol-4-yl)ineihyl 


1 0.3 1 


281-282 [ 


1 10(2) 


1 l,2,A-tria2ol.3-ylniethyl 


1 1.5 1 


116-120 1 
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TABLE IV Corit^d 



|Ex. 6. 1 
jCottpd. No. 1 
1 (Note) 1 




X 1 


D. p* 1 

(^C) 1 


1 11(2) 1 


(5-methyl-lt2»4-tria2ol-3-yl)- 1 
methyl 1 


1 1 


204-207 1 


1 12(3) 1 


(5-pyrid-4-yl-l,2.A-.tria2ol- I 
3-yl) methyl 1 




210-214 1 


1 13 1 


3-quinolylmethyl 1 




250'-270 1 
1 (decomposes) | 


1 1^ 


1 A-quinolylmethyl 1 


0.3 


1 190-192 1 


1 13 


1 8-quinolylinethyl • 


0.3 


1 144-146 1 


1 16 


1 2- lN-( 5-ni tropyrid-2-yl) amino 1 - 
1 ethyl 


I 1-5 


1 270-272 1 


1 17(4) 


1 l-.(tetra2ol-5-yl)ethyl 


1 2.3 


1 - 1 


1 18 


1 2-nethyl-l-( tetrazol-5-yl)propyl 


1 1 


1 197-200 1 


1 W(5) 


1 (4-hydroxy-6-iaethylpyrimidin-2- 
1 yl)nethyl 




1 261-264 1 


1 20(6) 


1 (2,6-dioxopyrimidin-A-yl>»€thyl 




1 305 1 
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NOTES 

(1) The concentrated reaction mixture was po\ired into water. 
The mixture was acidified to pH6 by the addition of IN aqueous 
hydrochloric acid solution. The resultant precipitate was dried and 
purified by column chromatography on silica gel using increasingly 
polar mixtures of methylene chloride and ethanol as eluent. 

(2) The product also contains tvo equivalents of trifluoro&cetic 
acid. 

(3) The product contains 1.8 equivalents of chloroform- 

(A) The product gave the following characteristic NMR signals 

(CD3S0CD^) 1.6 (d. 3H), 2.31 (s, 3H), 3-18 (t, IH), A.3A (d, 2H), A,77 
(s, 2H), 5. A3 (ra, IB), 6.86 (m, 2H), 7.5-8.0 {m, 5H). 8.67 (m, IH). 

(5) The product contained 0.25 equivalents of trifluoroacetic 
acid. 

(6) Dimethylsulphoxide was used in place of dime thy Iformamide as 
the reaction solvent. The product vas. isolated as its trifluoroacetic 
acid salx. 

Infoimation concerning the amines required for the compounds descriljed in Table IV is given below. 

(\) 3-Aminom©thy«hiophene Is described in J. Med. Chem., 1977, 1287. 

(it) The preparation of 3-am!nomefhylfuran is described t)elow:- 
Diethyl azodicarboxylate (5^ mO was added dropwise to a stirred su^)enston of 3-hydroxymethylfuran (3.18 
g), phthalimide (4.76 g) and triphenylphosphine (8.5 g) in tetrahydrofuran (25 ml) which was cooled in an 
ice-bath td iceep the temperature of the reaction mixtire below 30**C. The iruxture was stirred at laix)ratory 
tefpperature for 2 hours. The mixture was evaporated and the residue was purified by column chromatog- 
raphy on silica gel using methylene chloride as eluent There was thus obtained S-phthalimidomethylfuran 
14.48 g). 

A mixture of a portion (2 g) of the product so formed, hydrazine hydrate (0.51 ml) and ethanol (30 ml) was 
heated to 75»C for 1^ hours. Concentrated hydrochloric add (1-67 ml) was added and the mixture was 
heated to 60X for 1 hour. The mixture was cooled in an ice-bath and filtered. The filtrate was evaporated. 
The residue was triturated in diethyl ether and the precipitated soFid was fihered off. washed virtth diethyl 
ether and dried. There was thus obtained 3-aminomethylfuran hydrochloride (1.15 g). 

(iii) 2-Aminomethylthia20le is described in J. Amef. Cham. Soa. 1950. 72. 4526. 

(iv) 4^Aminomethy!thia2ote is described in J. Amer. Chem Soc. . 1950, 72, 4526. 

(v) The preparation of 5-amirK)n»ethytthia2ole is described l>elow:- 

Thionyl chloride (5 ml) was added dropwise to a solution of 5-hydroxymethylthia2ole (2.9 g: US Patent No. 
4221802) in chloroform (35 ml). The mixture was evaporated to leave, as a daric oil, 5-chloromethytthiazote 
hydrochloride (4.42 g). 

A mixture of the product so obtained, potassium phtfialimide (20.8 g) and dimethylacetamide (40 ml) was 
stirred at laboratory temperature forl6 hours. The mixture was filtered and the filtrate was evaporated. The 
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3S 



STest. iZ^.^Se':;:! ethyracetate as eluent Tl»,e was Ihus obtained 5.phtha«n»d«nemy.- 

"r«L' l!clure described in Note f.i) above, the Product so obt«ned was reacted with hydrazine 
hydrate. There was thus obtained S-aminomethylthiazole hydrochtonde (1.13 Q). 

NMR Spectnjm: (CDsSOCD,) 4.35 (q. 2Hj. 8.03 (s. 1H). 9.12 (s. 1H). rchem 
(5l^inomethyl-4H«ethylthiazole is described in Bujl. Chem. Soc. Jap.. 1873. 46. 3600 [O^m. 

— T^ir°^Lethyi-3.Wlmethyns«cazole was prepared trom 4^torome.hy.-3.5..lmethyPso«.o.e 
using the procedure described in the last h«) P»«9raP ofNo^ (v) a^^ 

(vni) 3-AminomethyM.2-4-triazole is descnbed , .-p 
f,x)3-Aminomethyl-5^nethyW1.2.4-tria2oie isdescnbedmg«Ti.^.1^ exceot that N- 

M Using an analogous procedure to that described in Oiem, Ber.. 19B4. 97. 528. except N 
torn^yl-NWWydrSne was used in place of l^^y^^^l^^j^: 

'"!„-?'|t;r^thyU,uinoHno Is de«:Hbed in Pham. B^O^. 14. 566. 

(xii) 4.Afninoinethylquinoline is described in Owm. Ate.. 95. 97545d. 

(xiii) The preparation of 8-aminomethylquinoline is descnbed below.- 
A miire of a^eth^inoOne (0.95 ml). N^romosucdnimlde (1^ g). b««o^ ^S"^^ a^^ttl^P 

meie was evaporated. There was thas obtained 27 ,733 

• (»v) S^1-Amino.2.methylpropyl)tetra20ie Is descnbed in Tetrahedron. 1971. 27. 1783. 

Ma-Aminornethyt^ydrox^-e-me^^^ ^ ^ 3^3^ 

hours. The mixture was e^^awaro8l J"^^^ ^ sodium hydride (55% wAw 

« A soMion Of ethyl rSTtTaSa^ine hydrochloride was added and the 

disper^on /"-^^f^^^ evaporated and the residue was partitioned 

nvrimidine (0,77 o), as a white solid. au\ 

required starting materiaJ. as an orange sdid (0.32 9). - , .070 57 341 

(XV) 4-Aminomethyl-2.Wioxopyrimid«ne is described in Acte Pol. Ptorn.. 1970. 27. 341. 



EXAMPLE 7 

Usmg process described in Example 6. HN-(3.A^ihydro-2-methyl^xoquinazor«^lmethyl)-N- 
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ethylamino]benzoyl azide was reacted with (l-ben2yRmidazoi-2-yl)mothylamine to give N-(1 -benzylimidazol- 
2-yI)methyH>-[N-(3.4-dihydro-2-methyl-4-oxoquina2din-6-ylmethyl)-N^ (containing 1 ,3 

equivalents of water) in 21 % yield. m.p. 217-221*^. 



EXAMPLE S 

The process described in Example 5 was repeated using the appropriate t)enzoyl azide and the 
appropriate alcohol in place of 3-niUobenzyl alcohol. There were thus obtained the compounds descrlt^ed in 
10 the following table, the structures of vi^ich were confirmed by proton magnetic resonance and mass 
spectroscopy and by elemental analysis. 
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TABLE V 





CX).0-Y 



xHjO 



I Ex. 8 
jCompd. No. 
I (Note) 



X I B.p* 

1 CC) 



± 



2(1) 



3(1) 



6(1) 



8 

9(2) 



prop-2-ynyl | (l-b€nzylinida2ol-2-yl)- 

I methyl 

I 

Me I [l-(2-nitrobenzyl)- 

I imidazol-2-yli methyl 

I 

Me I ll-(4-nitroben2yl)- 

I iiDidazol-2-yllnethyl 

I 

pcop-2-^ynyl | (l-benzyl-^-ethoxycarbonyl 
I imida2ol--2-yl)in€thyl 

\ 

prop-2-ynyl | (l--benzyl-A-carbamoyl- 
I imidazol-Z-yDmethyl 
1 

He I l,2,A-tria2ol-l-ylm€thyl 

I 

Et I l<2,A-triazol-l-ylniethyl 

I 

prop-2-ynyl | l,2,A.tria2ol-l-ylfflethyl 
I 

prop-2-ynyl ! (l-benzylimidazol-A- 
( .yl)methyl 

I — 



0.8 I 205-209 



2.5 I 113-115 



- I gun 
I 

1 

1 I 215-217 
I 
1 

- I 170-173 
I 

I 

0.5 I 286-290 
I 

1 I 231-235 
I 

0.5 I 248-250 



salt 
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NOTES 



(I) g-[N-(3,A-Dihydro-2-methyl-4-oxoquinazolin-6-ylmethyl)-N- 
me thylamino] benzoic acid, used as the starting material for the 
appropriate benzoyl azide, vas prepared as follovs:- 

A fflixture of 6-broinomethyl-2-raethylquinazolin-A-one (15 g, 
prepared as described in UK Patent Specification No. 21883I9A)» A- 
' methylaninobenzoic acid (18 g) and dimethylformamide (150 nil) vas 
heated to 60^C for 16 hours. The mixture vas cooled to laboratory 
temperature and the precipitate vas filtered off, washed with 
dimethylformamide (100 ml) and dried. The solid vas dissolved in 
irlfluoroacetic acid (100 ml) and the solution vas evaporated. The 
resultant salt vas triturated under ethyl acetate, filtered off and 
dried. There vas thus obtained the required benzoic acid (as its 
trif luoroacetic acid salt; 17 g). 



(2) The product also contained two equivalents of 

trifluoroacetic acid and shoved the folloving characteristic NHR 
signals (CajjSOCD^) 2.36 (s. 3H), 3.21 (t, IH), 4.36 (d, 2H), A. 81 (s, 
2e), 5.25 (s, 3H). 5.39 (s, 2H), 6.85 (m, 2H), 7.35-7.96 (m, IZfi), 9.1 
(m. IH). 

Information concerning the preparation of the necessary amine starting materials is provided below:- 
fi) TTie procedure described in J. Arner. Chem. Soc,. 1949. 383" yras repeated except that 2- 
nitrobenzyl bromide was used in place of benzyl bromide. There was thus obtained 24iydroxymethyl-1-(2- 
nitrobeazyljimidazote which showed the following NMR Agnate (CDCIa) 4.65(s, 2H). 5.69(8. 2H). 6.71-7.62- 
(m.5H).ai9(m.1H). 

fii) The procedure described in J. Amer. Chem. Soc. , 1949. 383 was repeated except that 4- 
nitrobenzyl bromide was used in place of benzyl bromide. TTiere was thus obtained 2-hydroxymethyH-{4- 
nitrobenzyl)imidazole which showed the following NMR signals (CDQa) 4.62(s. 2H). 5.37(s. 2H), 6.85(d, 1H), 
6.95(d. 1 H). 7.3(d. 2H). 82(6. 2H). 

(iii) Using the procedure described in J. Amer. Chem. Soc. , 1949, 383. ethyl imidazole-4Karix>xylate 
was converted into ethyl 1-benzyl-2-hydroxymethyrimida2oie4<art3^ wWch showed the fdtowing 
NMR signals (CDCfa) l^t. 2H), 2.95(s, 1H). 4.32(q. 3H). 4:72(s. 2H). 5.26(s. 2H). 7.14-7.4(m. 6H). 7.51(s. 
IH). .... 

(iv) A mixture of ethyl l-benzyl-2-hydrDxymethyrimida2ole-4-cart>oxylate {descril)ed immediately 
above. 1 g), an aqueous ammonium hydroxide solution (specific gravity 0.88 g/ml, 60 ml) and ethanol (25 
mO was stirred at laboratory temperature for 48 hours and then heated to 50^ for 4 hours. The mixture was 
evaporated to give l-benzyl-2-hydroxymethylimidazole-4-cartx)xamide, m.p. 204-207^. 

(v) 1-HydroxymethyM^.4-tria20le is described in European Patent Specification No. 0060222. 

(vi) l-BenzyM-hydroxymethylimidazole was prepared as follows:- 

Ethyl imidazole-4-carboxylate (15 g) was added to a suspension of sodium hydride (55% w/w dispersion in 
mineral oil. 4.7 g) in dimethytfomiamide (50 mO wWch had been cooled to (K. The mixture was stirred at 
0**C for 1 hour. A solution of benzyl bromide (15 ml) in dimethylformamide (75 ml) was added and the 
mixture was stirred at laboratory temperature for 60 minutes. The mixture was poured onto Ice (800 ml) and 
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^prted with chloroform. The organic phase was dried (MgSO.) and evraporated. The residue was purified 
^S^:Z^Z^y on S.L JTusing a 4:1 n^^e of chkKoform and hexane as elueot W 

thils obtained ethyl 1-ben2ylimlda20le-4^»rt)oxylate (17 g). ^. x 

SiuTalum^^ (1M solution in diethyl ether. 11 ml) was added to a solution of a portion (2.3 g) 

rrirc^urrobLned I diethyl ether (SO ml) and the mixture was stirred at laboratonr emperah^e f or 
?L W^eMlO ml), aqueous sodium hydroxide solution (10%. 20 ml) and water (10 ml) were added m 

a^ t^tile wL led for 15 minutes. The mixture was filtered and ^ nitrate !j 
Tvl^eteJe The organic layer was dried (MgSOO and evaporated. T^^ residue was punhed by column 
roLaCihy^n sL gel using a 973 v/v mixture of chtoroform and methanol as eluent There was thus 

obtained the required starting material (1 2 g) „^ «o,-i 7 1 7 Attim rh\ 

NMR Spectnim: (CDCb) 4.15(s. 1H). 455(s. 2H). 5M(s. 2H). 6.82(d. 1H). 7.1-7.46(m. 6H). 



fS 
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EXAMPLE 9 

The process described in Example 5 was repeated using th. appropriate benzoyl azide. and ttie 
app^^a^e in place o1 a-nitrobenzy! alcohol. There were thus obtained the corr^pounds <J^«bed.n 
r^^c^fnTta^. L stnKrtures of which were confinned by proton magnet-c resonance and mass 
spectroscopy and liy elemental analysis. 



TABLE VI 




CONH - Y 



xHjO 



30 


|Ex. 9 i 
ICompd* No»| 


r2 1 ^■ 

1 


1 X 1 B.p. 1 
1 1 CC) 1 

III 
1 I 1 


35 


l(Note) 1 


1 

L_ 




1 1* 1 


prop-2-ynyl I 3-in€thylben2yl 
1 

prop-2-ynyl | S-methoxybenzyl 
1 

prop-2-ynyl | 3-tri£luoronielhylbenzyl 
1 

prop-2-ynyl | 3-cyanoben2yl 


1 0.7 1 196-198 1 
I I 

I _ 1 21A-216. 1 

II 1 


40 


1 2* 1 




1 3* ' 1 


1 0.5 1 237-238 | 
11- 1 


45 


1 ^(1) 


I 0.8 1 245-246 | 

II 1 
1 - 1 250-253 I 


50 


1 5* 


1 

[ He 1 3-nitrobenzyl 



55 
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NOTES 

* The product vas purified by colunn chromatography on silica 

gel using increasingly polar mixtures of methylene chloride and 
ethanol as eluent. 

(1) 3-Cyanoben2ylamine is described in J. Med. Chem. , 27 , 1111. 



EXAMPLE 10 



Oxalyl chloride (0.114 mO *«s added dropwise to a stirred solution o« £iN-(3,4-dihydro-2-fnethyl-3- 
DivaloytoxymethyM<xoquinaron(>^ylmethyl>-5Hprop-2-yriyl^^^ add (039 g) in a mixture of 

inethylene chloride (15 ml) and one drop of ditnethyMormamide which had been cooled to approximately 
0»C After an ir»itial vigorous reaction, the pale yellow suspension was stirred at 20°C for 2 hours. The 
mixhire was evaporated, the residue was resuspended in inethylene chloride (15 mO and the mixture was 
cooled to 5»C A mixture of tiiettvlamine (0J6 ml) and 4-fluorobenzylamlne (0.11 g) m methylene chloride 
(2 ml) was added and the dear solution was stirred at 20°C for 18 houre. -Pie solution was washed with 
w^er (2 X 15 ml), dried (MgSO,) and evaporated. The residue was purified by column chromatography on 
silica gel using increasingly polar mixtures of ethyl acetate and petrol (b.p. Bfy&fC) as eluent There was 
■ thus obtained p^^H3.4^y*o-2^nethyl-3iJivatoyloxymethyM-oxoqwnazolin*•ylmet^^ 
amino V^4^4-fluOTObenzyl)ben^amide. as 8 pale yellow «ie42mg). ^ ^ 

The'product so obtained was dissolved in ethanol (5 ml) and aqueous 2N sodium hydroxide solution 
was added The solution was sfirred at lalxwatory temperature for 2 hours. The mbrture was evirated and 
the residue was taken up in distilted water (10 mO- The mixture was addified to pH3 by the addition of 1 N 
aoueous hydrochloric add soluUon. The predpitate was fiHered off. washed with water (3 x 5 ml), and dnaj 
in vacuo at 70»C for 4 hours. There were thus obtained p4N-(3,4-dihydro-2-methyM-oxoquina2oOn-6- 
7lm"»^Hprop-2-ynyl)am.nol-^H4-fluorobenzyl)benzamide (containing 0.75 equivalente 
nuD 20&-210*C. NMR Spedrum (CDjSOCDa) 2.35 (S. 3H. CH,). 3.18 (I. 1H. J=15 Hz. OCIfl. 4^ 
(bi^ s 2H CH,). 4.41 (d. 2H. J = 6 Hz. NHCH,). 4.77(s. 2H. CH,). 634 (d. 2H. J=8 Hz. aromatic). 7.05- 
7 17 (m "zH.'aroir.atic). 7.2S-7.38"(m. 2H. arcmatic). 7*1 (d. 1H. J=6 Hz. aromatic). 7.68 (d of d's. 1H. J = 6 
aiid 2 Hz. aromatic). 7.7S (d. 1H. J =8 Hi. aromatic). 7.98 {d. 1H. J=2 Hz. aromatic). a68 d. IK J=6 Hz. 
CWNHCHa); 

Mass Spectrum: (posifive ion FAB) m/e (P+1) 455; 
Qemental Analysis: Found C, 68.5; H. 5.4; N. 12.3; 

C2«H23N«04F. 0.75 HaOrequiresC. 68.6: H.5i):N. 11.6% . v - 

The p[ri-(3.4Hfihydro-2HnethyW-pivaloyloxymethyl-4-oxoq«nazoin^ 
benzoic add. used as a starting material, was obtained as follows:- ^ . . ^ ^ 

Sodium hydride (6 62 g of a 50% w/w dispersion in mineral oiO was added portonwise to a cold (0^: 
ice4>atf') sfirred solution o» 2.6-dimethylquinazoBn-4-one (20.0 g) in dimothylformamids .:i25 mO- The 
mixture' was stirred at 5«C for 1 hour. Chloromethyl pivalate (193 ml) was added in one portion and the 
creamy mixture was allowed to warm to laboratory temperature and was stirred for a further 18 hours. The 
mixture was cooled to 10»C and aqueous IN hydrochloric add solution was added (45 ml). Ethyl acetate 
(200 mD was added and the organic layer was separated and combined with further ethyl acetate extracte 
» X 100 mn The combined organic fradions were washed with water (3 x 200 ml), dried and evaporated. 
• The residue was triturated with cold hexane and the while soPd was filtered off. washed with hexane and 
dried There was thus obtained 3-(pivaloylQxymelhyl)-2.6-dime1hylquinazolin-4-one (17.22 g). m.p. 95-98°C. 
NMR Spednim: (CDCb) 1^4 (s. 9H. 3 x CH,). 2.48 (s. 3H. ArCH,). 2.63 (S. 3"' 6 ;?, ' 
OCHjN). 752 (d. 1H. J=8 Hz. aromatic). 757 (d d d's. 1H. J=8 and 15 Hz. womabc). 8.05 (d. 1H. J-1,5 
Hz, aromatic): 

Mass Spectrum: m/e (P) 288. « j j j 

■me produd so obtained (15.02 g) was dissolved in warm carbon tetrachlonde {280 mO and powdered 
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thus obtained 6-bfomomethyl-2-me%l-3-pivaloyloxymethyJquma20l.fH^ 

NMR SoSrum- (COCb) 1^ (s. 9H. 3x CH3). 2.66 {s. 3H. ArCH,). 4.58 (s. 2H. CHa^ry^^f l"" 
ScS,N)Sli. 1H. J=8.5 HZ. aromatic). 7.79 (d of d's. 1H. 0=85 and 2 Hz. aromatK:). 8^ (d. 1H. J-2 

Hz, aromatic): 

The solution was heated to 70-75°C lor 18 ^ 2^^ ^nd the residue was washed with 

and poured onto a mixture ot ice and water (1 L). The mixture "^J^^TT^'^Z. The white solid 
Mld\»ater (2 x 100 mO and dried. Ttie soHd was triturated in coW d.ethyl ether ^mD- Jhe ^'^ 
^ fiTJ oJ. washei w«h ether (2 x 50 ml) and dried. There was thus obta.ned^*u^l gN^3.4- 
rydro-2-memy^3^va.oyK>xyn«thyl^oquinaz^^^^^ 

^^ 7JSB (d. lin=8 HZ. aromafic). 7.67 (d ol ds. 1H. J=8 and 1.5 Hz; a««.at.c). 7ST (d. 2H. J-8 
Hz, aromatic). ai8 (d. Th. J= 1.5 Hz. aromatic): 

,38 g) was added in persons to s«rred ^^^^^j:^^^ 
SOliition was stirred at laboratory temperature under an argon atmosphere lor 3 »^ „W 
whl^ was triturated under diethyl ether (350 ml). The precipitate w^ filtered o«l ^f*^ ^JL"" 
^^T^Jm^d dried to give an off-white solid. There was thus obtained p-IN-<3.4^hydrc^2-mothyl-3- 
« :;;S,rto^^ryS^,Snazo«n.^^^^^ 0.7 e.u.v- 

alentsof trifluoroaceticactd.21.0g).m4). 143*^. ^ ors /« an ArCHa) 419 

30 Th. J = 15 Hz. aromatic); 

Mass Spectrum: (positive ion FAB) m/e (P + 1) 462; 
Elemental Analysis: Found C. 65.0: H. 5^; N. 8.6; 
CasHz/NaOs. OJCFjCOOH requires C. 65.0: H. 55; N. a3%. 
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EXAMPLE 11 



The process described in Example 10 was mpeated using 'PP^T^'^'^ * 
DteceS ^flooiobenzylamine. There were thus obtained the compounds deso^bed in ^^^no^t^. the 
■io ^rT^were confinned toy proton magnetic resonance and mass spectrometry and by 



elemental analysis. 
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TABLE VII 




|Ex. 11 1 
1 oonpci • no • 1 
1 (Note) 1 




1 X 1 

! ! 


o.p. 1 

1 
1 


1 1 1 


2>fluorophenyl 


I 1.5 


235-237 1 

1 1 


1 2 1 


3-Cluorophenyl 


1 0.5 


1 269-271- 1 
1 1 


1 3 1 


4-fluorophenyl 


i 1-5 


1 249-252 1 
1 1 


1 4 1 


■ 4-carboxymethylphenyl 


1 1.8 


1 270-274 1 

1 1 
1 185-187 j 

1 1 


1 S 


A-(l-carboxyethyl) phenyl 


1 1-5 


i 6 


4- ( car boxy p ropy 1 ) phenyl 


1 3 


1 290-295 1 
1 1 


1 T* 


1 2,4-difluorobenzyl 


1 1.5 


I 211-213 1 

1 i 
1 198-200 1 

1 1 
1 275-278 1 

1 1 


1 8* 


1 2,6-difluorobenzyl 


1 1.3 


1 9* 


1 4*sulpharooylphenyl 




1 10 


1 2-(4-nitrophenyl)ethyl 


1 3.8 


1 255-256 1 
1 1 


1 11 


1 3-isoxazolylmethyl 




1 255-256 1 
1 1 


1 12' 


1 trophenylsulphonyl 


1 3 


1 155-160 1 
1 1 
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TABLE VII Cont'd 



|Ex. 11 1 
1 Compel* No.| 
1 (Note) 1 


. ^1 
A-Y 


X 


IB«p> 1 

1 CC) 1 


1 l^* 1 


A-me thoxypheny Isulphonyl 


1 1 


1 290 1 


1 1 


4-£luorophenylsulphonyl 


i 1.8 


1 272-277. 1 


1 1^ i 


3-nitrophenyl 


1 1-5 


1 195-205 1 


1 16 1 


(2-chloropyrid-4-yl)roethyl 




1 245-246 1 


1 17 1 


(6-hydroxypyrid-2-yl)methyl 




1 267-272 1 


1 18(1) 


(2-benziinida2olyl)iDethyl 


1 1 


1 salt 1 



NOTES 

* Elemental analysis shoved that the product also conuined 1 

equivalent o£ sodium hydroxide. 

^ In these cases the appropriate arylsulphonamide was used in 

place of an amine. The pivaloyloxynethyl protecting group vas removed 
using the following procedure:- 

The appropriate acylsulphonamide so obtained was dissolved 
in methanol (50 ml) which had been saturated with gaseous ammonia. 
The mixture was stirred at laboratory temperature for 18 hours. The 
mixture was evaporated and the residue was purified by column 
chromatography on a reversed-phase preparative h.p.l.c. column 
(Dynamax 60 A) using diecreasingly polar mixtures of methanol and 
water as eluent. 



41 



EP 0 373 891 A2 



(1) The product vas obtained as the hydrochloride salt and 

shoved the following, characteristic NMR signals (CDjSOCD^) 2.36 (s, 
3H), 3.2 (t, IH). 4.38 (d, 2H), 4.82 (s, 2H), 6.89 (ffi, 2H), 7.36-8.0 
(m. 9H), 9-09 (m, IH). 

Information concerning the preparation of the amine starting materials is provided below:- 
(i) The preparation of S-am'momethylisoxazole is desaibed below:- 
a-isobutylaluminium hydride (1^ M in toluene. 29 ml) was added to a soytion of ethyl isoxazole-S- 
cartwxylate (6.1 g; ^ J. Chem., 1970. 48. 475) in toluene <20 ml) which was cooled In an ice-balh. The 
mixture was stirred ai laboratory temperature for 16 hours. The analysis Indicated that the reduction was 
incomplete. A second portion of di-isobutylaluminium hydride (28.8 ml) was added and the mixture was 
stined for 16 hours. The bulk of the toluene was evaporated and the mixture was poured into a saturated 
aqueous ammonium chloride solution. The precipitate was filtered off and dried. There was thus obtained 3- 
hydroxymethylisoxazole (2.1 g). 

Thionyl chloride (4.2 ml) was added dropwise to a solution of the product so obtained in chlorofbmi (20 ml) 
and the mixture was stined at laboratory temperature for 1 hour. The mixture was evaporated and the crude 
3-chloromethyDsoxa2ole so detained was used without further purification. The crude product was dissoh^ed 
in dmethylacetamide (10 ml). Sodium carbonate (approx. 3 g) was added portionvrise until the acidity of the 
reaction mixture was neutralised. Sodium azide (1 equivalent) was added and the mixture was stinred at 
latwratory temperature for 1.8 hours. The mixture was partitioned between ettiyl acetate and water. The 
organic phase was dried (NaaSOi) and evaporated. The residue was purified by column chromatography on 
silica gel using a 1:1 v/v mixture of methylene chloride and hexane as eluenL There was thus obtained 3- 
azidonrtethyEsoxazole (1.15 g). 

NMR Spectrum: (COsSOCDs) 4.6 (s. 2H). 6.65 (d. 1H). 835 (d. IH). 

A mixture of ti>e product so obtained. 10% palladium-on-charcoal catalyst {022 g) and ethyl aoet^ (10 mO 
was stirred under an atmosphere of hydrogen for 2.5 hours. The mixture was fiHered and the filtrate was 
evaporated. There was tiius obtained 3-aminomethylisoxazole (033 g). 

. (ii) The preparation of methyl 4-(4-amtnophenylW)Utyrate is described below:- 
Thionyl chloride (63 ml) was added to 4-(4-nitrophenyObutyric add (10.0 g) which was healed to reflux for 2 
hours. The clear solution was cooled and the excess of tiuonyl chloride was evaporated. The residue was 
dissolved in methylene chloride (25 ml) and added dropwise to a stined mixture of methanol {7.6 ml) and 
pyridine (4.59 mO in methylene chloride {100 mO which had been cooled to -5 *C by immersion in an Ice- 
bath. The mixture was stirred at 20**C for 18 hours, washed with dilute aqueous sodium bicarbaiate 
solution, and with water and dried. There was thus obtained methyl 4-(4-nltrophenyIH>utyrate (9.68 g). 
The material so obtained was dissoh«d in a mixture of methanol (200 ml) and water (100 mO and heated to 
reflux on a steam batit. Femxis sulphate heptahydrate (11.71 g) arid iron powder (34.0 g) were added and 
the mixture was healed to reflux for 6 hours. The solution was filtered whilst hot Methanol was evaporated 
from the filtrate and tfie residual aqueous layer was extracted wHh ettiyl acetate. The comlwied orgartic 
extracts were dried and evaporated to give a residue which was purified by column cfvomatography on 
silica gel using methylene chloride as eluent There was Ihus obtained methyl 4-(4-aminophcnyl)butyrate 
(6.22 g). 

(Hi) Methyl 244-aminophenyf)propanoate was obtained from 2-(4-nitrophenyl)propionic add by a 
procedure analoguous to that described immediately above. 

fiv) The preparation of 4-fluorol)enzenesulphonamide Is described Ijelow:- 
A solution of 4-fluorobenzenesulphQnyl chloride (2.0 g) in dry tetrahydrohiran (5 ml) was added dropwise to 
a cold fice-bath). stined solution of aqueous ammonia (S.G, 0.88. 20 ml). After tiie addition, stimng was 
continued for 30 minutes and the precipitated solid was filtered off. washed with water and dried in air. 
There was tiius obtained 4-fluorotjen2enesulphonamide (6.70 g). 

(V) p-Mettwxybenzenesulphonamide was obtained from 4-methoxyben2enesulphonyl chloride using 
the procedure descriljed immediately above. 

(vi) The preparation of 4-aminomethyl-2-chloropyridine is described be\ow> 
A mixture of 2-cWoro-4-cyanopyridine (13 g), platinum dioxide (0.3 g). acetic anhydride (50 mO and acetic 
acid (50 ml) was stined under an atmosphere of hydrogen for 2 hours. The mixture was filtered and ttie 
filtrate was evaporated. The residue was partitioned between chlorofonm and dilute aqueous sodium 
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bicarbonate solutioa The organic phase was dried (MgSOO and evaporated to N-(2-ehlotopyTkJ-4- 

i'r2ie:;n<S^t^«^ and 6N apueous hydroCorlc acid (72 .0 was He-ed to re«ux lor 21 
ho^s The mixture was evaporated and the residue was triturated in a 2:1 v/v mixture of 

methanol. There was thus obtained the required starting material (053 g). as rts hydrocjtonde salt 
SJpTXn (CD,S0CD3) 4.10 (S. 2H). 7.55 (d. 1H). 7.69 (s. 1H). 8.46 (d. lH). 8.68 (broad s 2H)^ 

mThe 2-aminomethyl^ydroxypyridine. used as a starting matenal. « descnbcd in US Patent No. 

4496734. 



EXAMPLE 12 



Water (0.5 ml) and Iriethylamine (0.34 ml) were added to a mixture of HN-3.4^Jihydro-2-rnethyM- 
oxoquina2olin^ylmethyl)^-(prop-2-ynyl)amino)ben«,yl azide (0.15 g) and 3-^'"°^"^'"™*^^ 
niarn Soc 1954 76 2467; 0.14 g) in dimethylsulfoxide (5 ml). The mixture was stirred at laboratory 
^^aTGFi'lor 10 dSCs and evaporated. The residue was triturated with water, dri^.1. triturated with diethyl 
ST^dritl^There l^us obtained p1»H3.4^ihydr^2.nethyl^uinazolin^ethyl-N- 
(prop-2-ynyl)amino}*H2^ioxopyrrofidin-3-yl)ben5ii5le (containino 1 equivalent of water. 0.13 g). m*. 

ITr %S:SSSCD.) 2.32 (s. 3H. CH,,. 2.5:2.7 (m. 1H). 2.8-3.0 (m. 1H) 3^17 (S. IK 0=C.^ 4 f 
^^ Th ^479 (S 2H CHa). 6.85 (d. 2H. J=8 Hr. aromatic). 7.54 (d. 1H. J = 6 Hz. aromatx:). 7.62-7.74 
!m 3H. arc:!;a^T7^ (^s. IK iomaticj: 8.73 (d. 1H. J=6 Hz. CONH). 11.18 (a. 1H. CONHCO); 
Mass Spectrum: (positive Ion FAB) irVe (P + 1) 443; 
Elemental analyas: Found C. 62-7; H, 4.5; N. 14.8; 
C24H2,N504. HaO requires C, 62.4; H. 5.0; N. 152%. 



EXAMPLE 13 



A mixture of 64)romomethyl-2-melhylquina20lin-4-one (0.45 g). ^'^^'"^ ^^^^l^l 
f^o(^y?H^>^n6b^y^a^ (0.48 g) and dimethylacetamide S,;. 
^Trhe rSre was cooled to laboratory temperaluiB. poured Into water (50 ml) and extoacted with ettiW 
S^e^ x 27^1). The combined extracts were washed with water (2 x 25 ml), dried aiKJ ^vapojatedto 
^ a reidue which was purified by column chromatography on silica gel using increasingly polar 
7Z ISL a^ Sstrol (b.p e^SOOQ as eluenL There was thus obtained ffHS-fluorophenyDj- 

and CvSb). 4.75 (broad s. 2H. CH,). 6.4O*£0(m. 5H. aromatic and NH). 7.10-7.35 (m. 1H. aromatic). 

7.S5-a0 (m, 7H. aromatic and NH); 

Mass Spectnim(posHive too FA&): mte (P + 1)474; 

Elemental Analysas: l=ound. C. 63.4; H. 5.6: N. 14J): 

^^r^^^^^S;S^:.:^?;J^^ used as a Storing material, was obteined as 

'"'Tsolution 01 4-nitrobena)yl chtoride (3.58 g) m methytene chloride (50 ml) was added dmpvrise to a 
-.stirre^^Z c! S-fluorophenJhydrazine hydrochtoride (3.14 fl). Py^ne (3-12mn^^ n^-^e chton J 
«n mn which had been cooted to 5»C. The mfarture was stined at 5«C for 1 hour and at 20^ for 2 houre. 
ZZ^t^ was filtered off. washed with methylene chtoride and dried. There was thus oWained 

• o) was ^Ti^ise. The mixture was stirred at 80-C tor 2.5 hours, cooted to laboratory temperature 
Sid Se^eHnLte was washed with water (3 x 50 mO. dried (MgSOO and evaporated. There was thus 

N.(4.i;^'n<*^0-L-9lutamate, the hydrazide so obteined was reacted with ethyl iodide. There was thus 
obtained the required starting material (1.5 g). 
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EXAMPLE 14 

Diphenylphosphoryl azide (0.09 ml) and triethylamine (0.12 mO were added in turn to a solution of 
cart)oxyb8rizy!)-p-IN^3.4-dihydro-2-^ethyMK)xoquina20lin* 

(prepared as described in Example 2. 0.13 g) in dimethylsulf oxide (10 ml). The mixture was stinned at 
laboratory temperature for 45 minutes. Aqueous methylamine (33% w/v; 0.05 ml) was added and the 
mixture was stirred at laboratory temperature for 18 hours. The solution was poured into water (50 ml) and 
stirred. The precipitate was isolated, washed with water and dried. There was thus obtaned p{^H3.4- 
dihydro-2-methyMH3xoquinazdin-6-ylmethyl)-N-(prop-2-ynyl)aminp}^ 
benzamide (containing 1.3 equivalents of water, 79 mg), mjp, 260-263**C. 

NMR Spectrum: (CD3SOCO3) ^32 (s. 3H. CH3). 2,77 (d. 3H. J = 4 Hz. NHCH3), 3.17 (t, 1H. J = 1^ Hz, 
CbCH). 4.31 (broad s, 2H. CH2). 4.48 (d. 2H. J = 6 Hz. NHCH2). 4.76 (s. 2H. CH'). 6.85 (d, 2HT J=8 Hz. 
aromatic). 7.34 (d. 2H. J = 7 Hz). 7^3 (d. 1H. J = 7 Hz, aromatic). 7.65-7^ (m. 5H, aromatic). 7.97 (d, IH. 
J := 2 Hz. aromatic) 8^1broad hump, IH. NH)r8.72 (t, IH, J=6 Hz. NH); 
Mass Spectrum (positive Ion FAB): m/e (P + 1) 494; 
Elemental analysis: Found C. 67£; H. 5.6; N. 132; 
C29H27NSO3. 1^820 requires C. 67* H. 5.7; N. 13^. 



EXAMPLE IS 

Diphenylphosphoryl azide (0.55 ml) and triethylamine (1.3 ml) were added in turn to a mixture of HN- 
{3.4-dihydro-2-methyl-4K)xoquinazplin-6-ylmethyI>-r^{prop-2-ynyl)a^ acid (0.457 g), 3- 

nitrobenzytamine hydrochloride (0.66 g) and dimethytacetamide (4 ml) and the mixture was sfiired at 
laboratory temperature for 16 hours. The mixture was evaporated and the residue was triturated in water to 
give crude product as a soBd. The aqueous mottier Pquors were extracted with ettiyl acetate. The organic 
extract was dried (MgSOi) and evaporated to give a second portion of crude product The portions of 
product were combined and purified by column chromatography on sifica gel using Increasingty potar 
mixtures of methylene chloride and ethanol as eluent The product was further purHied by column 
chromatography on a reversed-phase hp.Lc. column (Dynamax) elutir>g vrtth a 3:2 vA^ mixture of 
trifluoroacetic add and water. There was thus obtained p-[^4-(3.4-dihydro-2-methyl-4-oxoqu^nazofir»^y^ 
methyl)-N-<prop-2-ynyl)aminol^>H^tro-N-(3H^ (containing 0.3 eqt^valerHs of 

trifluoroaoetic add. 0:i65 g), m^). 258-262°C (decomposes); 
Elemental Analysis: Found C. 58.9; M. 4.0; N, 13.9; 
C27H22f^08. CFsCOaH requires C, 58.9; H. 4.0; N. 14.9%. 

The p-fN-<3,4-<fihydrD-2HTiethyl-4-oxoquina2orin-6-ylnrettiyl)rr^^ add,^ 
used as a'starting material, was ol^tained as foliows:- 

A mixture of methyl 4-amino-2-nitrobenzoaie (10.6 g; Chem. Abs.. 98. 143133e). 2.6-lutidine (ai4 ml). 
piop-2-yny! bromide (80% wAw solution in toluene; 732 ml) and dimethytacetamide (50 ml) was heated to 
80**C for 4 hours. A second portion of prop-2-ynyl bromide solution (7.82ml) was added and the mixture was 
heated to 80**C for 5 hours. The mixture ¥¥as cooled to lalxwatory temperature and partitioned between ethyl 
acetate and water. The organic phase was dried (MgS04) and evaporated. The residue was purified by 
column chromatography on silica gel using methylene chloride as eluent There was thus obtained methyl 
2-nftro-4-(prop-2-ynylamtno)benzoate (6.58 g). mjp. 134-135°C. 

A mixture of a portion (2 g) of ttie ester so obtained, 6-bromomethyl-3.4-dihydro-2-methylquinazofin-4- 
one (2.6 g). 2.e-lutidine i2 m{) and dimethyiacetamide (10 mO was heated to 80**C for 4 hours.-The^mixfjre 
was cooled to latxxatory temperature and partitior>ed t>etween ethyl acetate and water. The orgar^c phase 
was washed with water, dried (fAgSOi) and evaporated. The residue was triturated in ethyl acetate to give 
methyl p-[fH3,4KJihydro-2Hnethyl-4-oxoquinazolin-6-ylmethyl>-N-(pro^^^ (152 

9). ^ 

A mixture of the product so obtained, IN aqueous sodium hydroxide solution (18.5 mO and ethanol 
-(18.5 ml) was stirred at laboratory temperature for 2 hours. The mixture was concentrated by evaporation to 
a volume of approximately 10 ml and addified to pHI by the addition of 2N aqueous hydrochloric add 
solution. The precipitale was flHered off, washed with water and dried. There was thus. ot>tained the required 
starting material (1^4 g), m^. 260-262 "C- 



EXAAAPLE 16 
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The process described in Example 1 was repeated except that 6-arninomethyl-3.4Kfihydro-2-rnett^^ 
pivaloytoxy'nethylquina2oliiM^)ne was used in place of 3-amirwmethylRyridine. There was thus obteined p- 
n«W34HJihydro-2-fne1hyl^oquina2oO^«^l>nethy^ 

aljjivaloyloxymethylquifwzorin^yimelhyObenzamlde (corrtaining I equivalerrt of water. 96%). mj). 191- 

193<»C (Example 16. Compound No. 1). ^^.^-.^ 

A mixture of a portion (0253 g) of the product so obtained. IN aqueous sodium hydroxide soUrtion (4 
ml) and ethanol (12 mO was stirred at lalwratory temperature for 2 hours. The mixture was neutralised by 
the addition of IN aqueous hydrochloiic add solution and the precipitate so fomrted was isolated, washed 
with water and with acetone and dried. There was thus obtained pHNK3.4KJihydro-2-nnethyl-4-oxoquma2oiin- 
6-ylmelhyl>-N^prop-2-ynyl)amino>N-{3.4<lihydro-2-methyt^xoquina2oBn^ylmethyOben2amide . 
(containing 677 equivalents of acetSiie and 0.8 equivalents of sodium hydroxide. 0.169 g). m.p. 284-294 a 
fSTR SpLum7(CD,SOCD,) 2.34 (s. 6H). 3.17 (s. 1H. OCH). 4^ (s. 2H. 2!j»?-CH). 4.54 (d 2H. 
NHCH2) 4 77 (s 2H). 6.86-7.97 (m. 10H. aromatic). a79 (t. 1H. CONH). (Example 16. Compound Na 2). 

T=heVaminomethyl-3.4-dihydro-2-metl»yl-3i)ivatoyloxymethyk»iina2o!i^^ used as a starting ma- 
terial, was obtained ais follows:- ..... ^. . 

Using the procedures described in the second and thisd paragraphs of Note (v), in the portion of 
Example 6 which is concerned with the preparation of startir^ materials. 64)romomethyl-3.4-dihydro-2- 
methyhS^jivaloyloxymethylquinazofin-i-one was reacted with potassium phthafimide and the resultant 
phthalimide was treated with hydrarine hydrate. There was thus obtained ttie required startng "«tenal. as 
ite hydrochloride salt, in 75% yieW. The salt so fomied (5£ g) was dissolved in water (20 ml) and the 
solution was basified lo pH8 by the addition of 2N aqueous sodium hydroxide solution. The mocture was 
extracted with ethyl acetate (3 x 30 mO- The combined extracts were dried (MgSO«) and evaporated. There 
was thus obtained the reiquired free base starfing material (1 J)4 g). 



EXAMPLE 17 



The process described in Example 1 was repeated except that 6^ir»methyh3.4^ro-3- 
pivaloyloxymethylquina2oOn-4-one was used in place of 3-aminomethylpyridine. There was thus cMauied p- 
tN-(34HJihydrih2-methyHH)xoquinazorin*ylmethylhN-(prop-2-yny!)aminoW3. 
^i;ytoxymethytqulna20lin^ylmethyDbenramide (48%). m^,. 165-168X (Example 17. C^f^ ^- 

A mixture of the product so obteined (0.18 g). IN aqueous sodium hydroxide soluton (2J ml)^ 
ethanol (8 ml) was stirred at laboratory temperature forlB hours. The bulk of "^^^j;;^^;^^;^ 
water (15 mO was added and the mixture was acidified to pH5 by the additon of 2N ^^^'^J^'^^^^ 
acid solution. The gelatinous predpltete so fom>ed was isolated by centrifugation. washed with water and 
dried. The crude prbdocl (0.21 g) so obtaii«d was purified by column chromatography on^ gelu^ng 
Increasingly polar mixtures of methylene chloride and ethanol as eluent There was thus otJta«>edgNH3.4- 
dihydro-2-mothyl^oqulna2or.n-6-yln.elhyl)-N^prop-2-ynyl)aminol-f^^ 

ybtiethyDbenzamide (containing QS& equlvalerts of water and 1.5 equhralents of sodium hydradde. 0.066 

Sm^^P^TI^SOCD,) 2.37 (s. 3H). 3.18 (s. 1H. 0=CH). 4.32 (s. 2H CV^. '-^.^f^^,' 
4.80 (sr2H. ArClfe). 6.87 (d. 2H. aromatic). 7.56-8.06 (m. 9H. aromatic). ^83 (hump. 1H). (Example 17. 

^^°TrS^i;^Llhyl-3.4-dihydro-3i)ivatoyloxymethy^^^ used as a^^^j™^ 

obtained from 6^xomomethyl-3.4Kfihydro-3-pivaloyloxymethylquina20li^4-one (J. ^ ^ 
847) usmg the procedure described In Note (x) below Table IV in Example 6 i.e. '^^^^^rT^^J^ 
!n?rS2rS^the azide so fom«d by hydrogenation. The action of the ^"^r^^^^^^^^ 
carried out at laboratory temperature for 2.5 hours. The required starting matenal was obtamed m 88^ 
yield, as a white foam. 



EXAMPI.E18 



The process described in Example 10 was repeated except that ^'''^''''^^^^:^^^^f'^ 
dimethylquinarolin-4.one was used in pla» of 4-fluorobenzylamina^ere was ^^l^^^^-^""'^ 
dihydro.2-methyl-4^oquinazolin-6-ylmelhyl)-N-(prop-2-ynyl)aminol-N^ 
oxoquinazoBn^ylmethyDbenzamide (containing 2 equWaleiits of water. 24%). mp. 2^0-2".^- 

tIio 6-am,nomethyl-3.4-dihydr(^2.Sdimethylquinazolin^e. used as a starting matenal. was obtained 
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from 3,4Kllhydro-2.3,6-trirnethylquinazolirMK>ne. as an oily sofid in 25% overall yield, using the procedure 
described in Note (xiii) below Table IV in Example 6. 



EXAMLE19 



6-Bromomethy W.4KJihydro-2-methylquina2olln^ne {0^ g) and 2.6-lutidine (035 m\) were added in 
turn to a solution of N^a-nitroben2y!)-5^6thylaminothiophene-2K:arboxamide (0.43 g) in N-nr>ethylpyrrondin. 
2-one (5 ml) and the mixture was heated to 90°C for 4 hours. The mixture was poured into water (50 ml) 
and the resultant mixture was extracted with ethyl acetate. The organic phase was washed with water, dried 
(Na^SO*) and evaporated. The residue was purified by column chromatography on silica gel using ethyl 
acetate and then a 19:1 v^ mixture of ethyl acetate and methanol as eluent. There was thus obtained 
(3.4-dihydro-2Hnethy!-4K)xoquina2olin-6-ylmethylhN-methylamino>rN^^ thiophene-2-carbox- 

amide (0.055 g),m.p.155-l58»C. ^ . . • «4 

The h*^'3-nltrob«i2yl>-5-methylaminothiophene-2-cart)oxamide, used as a starting matenti. viras obtained 

as follows:- . . « * ^ 

Triethylamine (2 ml), diphenylphosphoryl azide (2^ ml) and a^itrobenzylamine (1^ g) were each 
added in turn to a solution of 5^^^tert-butoxyca^bo^yl-N^nethylamino)thiophene-2•<^^ acid (1J25 g) 
in dimethylformamide (30 ml) and the mixture was stirred at laboratory temperature for 18 hours. The 
mixture was poured into water (200 ml) and extracted with ethyl acetate (4 x 100 ml). The combined 
extracts were dried (Na2S04) and evaporated. The residue was purified by column chromatography using a 
4:1 v/v mixture of hexane and ethyl acetate as eluent There was thus obtained 5^N-tert4>utoxycarbonyW^ 
methylamino>-N-{3-nltroben2yl)thiophene-2-carboxamide (1.95 o),as a yellow solid. 

A portion (1 9) *e product so obtained was dissolved in trifluoroacetic add (20 ml) and the solutior^ 
was stirred at laboratory temperature for 2 hours. The solution was evaporated and the residue was 
partitioned behveen ethyl acetate and a saturated aqueous sodium bicarbonate solution. The organic phase 
was dried (Na2S04) and evaporated. The residue was purified by column chromatography using a 4:1 vN 
mixture of hexane and ethyl acetate as eluent There was thus obtained the required starting material (0.43 
g), as an oil. 



EXAMPLE 20 



The process described in Example 10 was repeated except that 2-(N-{4-hydroxypyrimidin-2-ylamino)- 
ethyllamine was used in place of 4-fluoroben2ylamine. There was thus obtained HN-(3.4-dihydro-2-methy»- 
4^xoqulna2ol»n^ylmethyl)-l^prop-2-ynyl)ar™noH^^ 

80% yield. m.p. > 300**C (decomposes), . ^. ^ 

NMR Spectrum: (CDaSOCOa) 233 (s, 3H). 3.18 (s. 1H). 3.40 (s. 4H), 4.32 (s. 2H). 4.78 (6. 2H). 5.53 (m. 1H). 

6.8-8.2 (m. 9H)- / . , ^^ .^^ 

The 24N^4-hydroxypyrimidin-2-ylamino)ethylJamine. used as a starting matenal. was obtained as 

follows ' 

A mixture of 4-hydroxy-2-methylthiopyrimidine (18.5 g) and 2-{benzytoxycarbor^ylamino)ethylamine 
(27.2 g) was heated to 140-C for 2 hours. Ethyl acetate (200 ml) was added and the predpHale was filtered 
off. There was thus obtained 2H2-(benzyloxycarbonylamino)ethylaminoH-hydn)xypy^^^ (22.7 g). m^). 
145-146*^ (recrystallis^ from isopropanoD- ^ . ^« « ^ 

A mixture or a portion (93 g) of the product so obtained, ammonium formate (4.3 g), 10% p£.^ium<wi- 
charcoal catalyst (1 g) and methanol (130 ml) was sfinBd at laboratory temperature lor 18 hours. The 
mixture was filtered and the filtrate was evaporated to gwe the required starting material. 



EXAMPLE 21 



The process described in Example 12 was repeated except that 3-aminoglutarimide (J. Amer. Qyem. 
Soc 1957 79 3767) was used in place of 3-aminosucdnimide. The crude reaction product was purified by 
SuTmn chrOTmograp»^y on reversed-phase silica gel (Dynamax) using a 40:60:0.2 v^ mixture of methanol: 
water- trifluoroacetic add as eluent There was thus obtained p.[N.(3.4Hdihydro.2-methyl^oquina2Dlln^ 
ylmethyl>-N-(prop-2-ynyl)amtnohN-(2. 6HJioxopiperidin-3-yOb5i2amWe (containing 1^ equivalents of 
trifluoroacetic acid. 32%). m.p. 161-168*»C, 
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NMR Soedrum: (CDaSOCD,) 2.02 (m. 2H). 2.40 (s. 3H). 2.62 (m. 1H). 2.77 (m. 1H). 3.18 (t 1H). 4.33 (t, 
2H) 4j?(m: 1H). 4.83 (s. 2H). 8.86 (d. 2H). 7.66 (d. 1H). 7.71 (d. 2H). 7.72 (g. 1H). 8.01 (d. 1H). 8.39 (d. 
1H)! 10.77 (s. 1H): 

Mass Spectrum: (positive Ion FAB) m/e (P + 1) 458; 
Elemental Analysis: Found C. 54£; H. 4.2; N. 11.4; 
CasHzsNsOi. UCFsCOaH requires C. 54.7; H. 4.0; N. 11.6%. 



EXAMPLE 22 

" Using the procedure described in Example 10. p-[tl^3,4-<lihydro-3-pivaloyloxymethyl-4-oxoquina2olin*- 
ylmethyl)-N-{prop-2-ynyl)amino]t)en20ic add was reacted witti 3-nrtrobenzylamine to give irH3.4-dihydro^ 
oxoquina2Fr.n*ylrnethylhM^op-2-ynyl)amit)o>N-(3^«trobenzylH^ (containing 1 equivalent of wa- 

ter. 56%). m.^p. 197-199°C. . . ^ 

IS The pfs|.{34KJihydro-3i)ivaloyloxymettiyl-4<)xoquinaro«n-6-ylmettiyl)-N-(prop-2-ynyl)^ 

add used M Tstarting maiisrial. was obtained by reacting 6*romomettiyl-3.4-dihydro-3-pivaloyloxymethyi- 
quina2oRn-*-one [UK Patent Specification No. 2175903B] with tert-butyl ^<prop-2-ynylamino)ben2oate and 
by treating the resultant product witli triflooroacetic acid. There was ttius obtained the required starting 
material In 53% yield. in4x 9a-96^. 



EXAMPLE S 

Uang the procedure described in Example 10. p4-N-(3.4^itiydro-3-pivaloyloxymet»iyM-oxoqu}nazolin- 
6-ylmethyl>-IH)rop-2-ynyl)aminolben2oic.8cid was Teacted with 3-aminomettiylpyrldlne to give HN-(3.4- 
dhydro-4K)Xoquinazolin*yltnethylhrHprop-2-ynyl)amino>^^ (containing 45 

equivalents of water. 61%). mjp. 137-139^. 



as EXAMPLE 24 

The process described In Example 5 was repeated except that N-(cyanomethyl>-N-methylannine was 
used in place of 3iiitrobenryl alcohol. The reaction mixture was stiaed at laboratory temperature for 16 
hours The mixture was evaporated and the residue was purilied by column chromatography on siUca gel 

as using'increasingly polar mixtures ol methylene chloride and ethanol as eluent There v«b thus obtained p- 
rr+«4Kmiydro-2-methy«-4K)xoquinazorin-6-yJmethyl)^4Kpr ^ „ 

^Sh^nzamide (68%). m^p. 214-215«C. and pH-NK3.4^ihydro-2HTwthyMK)xo«»ilnazolin<-ylrne«iyl)-N^ 
(brop-2-ynyl)aralnoH^3-(hexahydro-2<woa2epin-T-yl)propyllben2amlde (containing 05 equnratents of wa- 
terr23%). m^>. 2085l0^. (this product arising from reaction ol the benzoyl azide wffli I^Hliazabicycto- 

40 I5.4.0]undec-7-ene). 



EXAMPLE 25 



4S 



so 



65 



Usma the procedure described in Example 5. p-l4<-(3.4^hydro-2-methyM-oxoqoinaa)lin^ylniethyI> 
NHT,ethylamino)benzoyl azide was treated with L-htetidif». The mixture was stinred at teboratory tempera- 
ture for 16 hours. The mixture was evaporated, the residue was dissolved in water and the solution wa-s 
acidHied to pH4 by the addition ct 2N aqueous hydrochloric acid. The precipitate so formed was isolated by 
centrifugalion and purified by column chromatography on silica gel using a 9:1 v/v '^i'*"'^ «f chlorirform 
and inShanol as eluent. There were thus obtained p^N-(3.4^ihydro-2.methy^4^xoquina2ol.n-6.yllT^ethyt)- 
N-methylaminohrH3Khexahydro-2-oxoa2epin-1-yl)pr5-pyl>)enzamide (containing 1.8 ^^^l^^^f o*,!'^;- 
T^) m P- 15il57«C. (the product arising from reaction of the benzoyl azide v»ith 1 ,8KJiazabicyclol5.4fil- 
undeo-7-ene). 



EXAMPLE 26 



Using the procedure dascribed.in Example 10. H-M-(3.4^Jihydro-7-fluoro-2-methyl-3ijivaloyloxymethyl- 
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4-oxoquina2olin-6-ylmelhyl)-N-(prop-2-ynyl)amino]ben2oic acid was reacted vwth 3-nitrobenzylamine. There 
was thus obtained HNK3,4<Iihydro-7-fluoro-2-niethyK-oxoquina2olin-6-ylmethyl)-h^ 
(3-nltrober)zyl)ben2amide (containing 1 .5 equivalents of water. 76%. m^). 235-237*0. 

The p-[-N-<3.4-dihydro-7-fluoro-2-methyl-3-pivaloyloxymethyl 4-oxoquina20lin-6-ylmethyl)-N-{prop-2- 
ynyl)amirK)]benzoic acid, used as a starting material, was obtained as fdlows:- 

3.4-Dihydro-7-fluoro-2.6-dinr»ethylquina20lin-4-one was prepared from 3-fluoro-4-methylacetanifide using 
the procedure described in UK Patent Spedfication No. 2202847A for the preparation of 3.4-d9iydro-2,6,7- 
trimethylquinazolin-4-one from 3,4-dimethylacetanllide. 

Using the procedure descrit)ed in the four paragraphs of the portion of Example 10 which is concerned 
with the preparation of starting materials, the product so obtained was converted in 15% yield to H-N-(3,4- 
dihydro-7-fluorpr2-methyl-3-|^loyloxymethyM-oxoquina2orin-6-ylmetiiyl^^ 
ackJ. mjp. 173-174'»C. 



PCAMPLE 27 

The procedure descritjed in Example 26 was repeated except that 3-aminomethylpyridine was used in 
place of 3-nitrobenzylamine. There was thus obtained p^N^3.4-dihydro-7-fluoro-2-methyl-4-oxoquina2olir>-6- 
ylmethyI>-N-<prop-2-y^yl)amirK)^^H3i)yridylmethyl)^ (containing one eqiwvalent of water). m.p. 

251-253°Cr " 

The procedure descrfksed immediately above was repeated except that 3-cyanobenzytamine was used 
in place of 3-aminomethylpyridine. There was thus obtained N-(3<yanoben2ylHHN-{3,4-dihydro-7-fluoro-2- 
methyM-oxoquina2onrv^ylmethyl)-N-{prQp-2-ynyl)aminoP)en2amide (containingno.75 equivalents of water). 
m.p. 232*'C. 



EXAMPLE 28 

Using the procedure described in Example 10, p-[rH3,4-dihydro-2-fnethyM-oxO"3- 
pivaloytoxynnethylquirta20lin-6-ylmethyl>-N-<2-Bcetoxyethyl)aminoJ^ was reacted with 3-nifrot>on- 

zylamine to gwe HN-<3,4KJihydro-2HnethyM-oxoqiflna2olln*ylrnethy^ 
nitrot)enzyI)t)enzamide (containing 1 equivalent of wateO in 46% yield. m.p. 230-232°C, 

The p4;rH3.4<lihydro-2-methyl-4K)xo-3-pivaloyloxymethylquinazoO^ 
aminoJbenzoicTadd, used as a starting material, was otrtained by reacting 6-t)romomethyW,4-dihydro-3- 
pivaloytoxymethylquina2olln-4-one [UK Patent Specification No. 2175903B] with tot-butyl p-(2-acetox- 
yethylamino)benzoate {prepared by the reaction of tert-butyl p- amlnobenzoate with 2-acetoxyelhyt bromide, 
and by freating the resultant product with trifluoroacetic addjT There was thus obtained the required starting 
material as a foam. 



EXAtWPiJE 29 

Using the procedure described in Example 10. p-(^H3,4-dihyd^o-2"methyl-4-oxo-3- 
pivaloyloxymethykiuina2olin-6-ylmethyl)-N-(2-acetoxyethyl)amino]benzoic~ add was reacted with 3- 
cyanobenzylamine to give l^3-cyanoben2yl)-HN-(3,4<lihydro-2-methyl^ 
hydroxyethyl)aminoy)en2amide. m^). 110-112*^7as a foam. 



EXAMPLE 30 

The procedure described in Example 10 was repeated except that 2-amlnomethylquinoxafine was used 
in place of 4-fluorobenzylamine. There was thus obtained p-IN-(3.4-dihydra'2-fDethyl-3i3iyaloyloxymethyK4- 
oxoquina2olin-6-ylmethyl)-lvi-(prop-2-yny!)amlno>N-^quinoxiii in 23% yield, m.p. 

128?C. 

The 2-aminomethylquinoxaiine, used as a starting material, was obtained from 2-bromomethylquinox- 
aHne using the procedure described In Note (2) below Table I in Example 1. 
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EXAMPLE 31 

Using Ihe procedure described m Example 1. o-arnirK^^W3.4^hydro-2-n^thyl^oqulr«=^ 
yi JSn W2-ynyl)amirK,]ben»ic add was reaaed with 3^itrober«ylam.ne to g-ve 2:^'^!t0^t, 

ikaH a«; a startina'material. was obtained as follows:- 

A nJiT d " ethyl HN3.4^^y*<>-2-ethyM. oxoquina»nr.*ylr,«mj^>r*^ 
nitrobenzoate (0.3 g). acUvSed iror, powder (1.24 g; activated by stirrir^ a mojire of »on P^^^fN 
Jm^^^drochtoric acid solution for 5 minutes, tiftering the miKture and washtng the 
meS (10^) and concentiated hydrochloric add (20 drops) was heated to reflux for BO rn«.uies.T^ 
mnJ^rwas lied to laboraloiy temperature and partitio,«d between ethyl acetate and a ^r^«. 
Ze^l sSium bicarbonate sofcLu The organic phase was washed with water, dned and evaporated^ 
ST^e^rwi pSified by column diromatography on silica gel using '^^^^^^^^^"^^^ 
mShy^Tchloride and meiand as eluent There was thus obtained me^y^ o-am.no^4N (3.4^dro.2- 
methvM^oqulna2oOn-6-ylmethylhN-(prop-2-ynyl)an«no]ben2oate (0.1 0. 36%). ^^^^,,0 

A nS« of the produd so drtSned. IN aqueous sodium hydroxide sdufon (0.72 ml) ^^l^p^'Z 
mn hSed to for 30 minutes. The mixture was evapaated. water (2 mO was added ar^t»« 
mLTw^^ldto pH 3.5 by the addition of 2N aqueous hydrodiloric add solution. The preciprtale 

anJ dried. There was thus obtained .he required starting matena. (05 fl. 



94%). 



EXAMPLE 32 



The procedure described in Example 5 was repeated except that 3-aminonr.ethylpyridine-N-oxide {J. 
MoH rJ^r^ 887 M 2222) was used In ptece of S^itrobenzyl alcohol. The reaction mixture was 
^rSJSiduTwSSs^^r^ater'and the solution was addilied to pHB by ^f^nj 2N 

hyS^tonc add soludon. The predpitate was 
Sromatooihy using increasingly polar mixtures of methylene chlonde and ettwnd » /'"^J" 
STrtSed HM3!J4ihydrtH2Hnelhyl^oqu.narolin^ylmethylH^ 
oxidopyrickS-ylmethyObenzamide (0.60 9. 66%). m^. 170-171«C. 



EXAIMPLE33 



A mixture of pentafluorophenyl.p4r^(3.4^dro-2Hi^yM^o*p.vak,yto^ 
thvlV^^torop-2-y^ySmino]ben2oat6T0Jg). 4.amlnomethyl-2^iydroxypyrid«e (O^^S^f^i™"^;! 
^ ST^SSLornl^op) and dimethyHom^amide (^ mO was Stirred at laboratory temper^ 
w^ Xr-tod and L residue was triturated in diethyl ether. There ^ Jius 

N-(2-hydr5xywrid^ylmethyl)ben2amide in quantitative yeld. m^). 145°C. f/ ^ mfi id ' 

- A mi^ of the product SO obtained, a saturated ^^^T^'"^^ '^'Z^ 
methanol (15 ml) was stirred at laboratory temperature for 16 hours. The 

^^^on of fte methand The predpitate was filtered off and dried. There was thus obta«>ed £ir«3.4. 
(a li^3 B. t HI. 6 J7 «!. gH). 727 (H. IH).7i3<a. 1H).74((loldt. IH).7.7S(a.JH|.7J7 B. 1«).0*> 

ethyl acetate as ehient There was thus obtained the required starting matenal (13.9 g). m^. l4>i44-o. 



49 



EP 0 373 891 A2 



The 4-afninomettiyl-2-hydroxypyridine. used as a starting material, was obtained as follows:- 
A mixture of 2-chloro-^anopyridine (7.7 g). platinum dioxide (1.1 g). acetic anhydride (77 ml) and 
acetic add (77 ml) was stirred at laboratory temperature under an atmosphere of hydrogen lor five hours. 
The rriixture was fiftered and the filtrate was evaporated. The residue was purified by column chromatog- 
raphy using incrBasingly polar mixtures of hexane and ethyl acetate as eluent There was thus obtained 4- 
acetamidomethyl-2-chloropyridine (2.4 g), m.p. 83*Ki. 

A mixture of a portion (1.6 g) of the product so obtained and concentrated hydrochloric add (20 ml) was 
heated to reflux for four days. The mixture was evaporated to give the required starting material (1.1 g, 
recrystallised from ethanol). 

NMR Spectnim (CD3SOCD3) 3.89 (q. 2H). 6.42 (d. 1H), 6.52 (s. 1H). 7.49 (d. 1H). 8.68 (broad s. 3H). 



EXAMPLE 34 

The procedure described in Example 33 was repeated except that 3-aminomethyl-6-hydroxypyridiQe 
was used in place of 4-aminomethyl-2-hydroxypyridine. There was thus obtained p-[N-(3.4-dihydro-2- 
methyMK)xoquina2din-6-ylnriethyl)-N-(prop-2-ynyl)ann^ 64% 
yield. m.p. 258*C. 

The 3-aminomethy^6-hydroxypyridine, used as a starting material, was obtained from 3«cyanoe- 
methoxypyridine using the procedure described in the portion of Example 33 which is conoemed with the 
preparation of 4-aminomethyl-2-hydroxypyridine except that in the second step described therein, 48% 
aqueous hydrobromic add was used in place of concentrated hydrochloric add. There was thus obtained 
the required starting material, as the hydrobromide salt, m^). 239**C. 



EXAMPLE 35 

The procedure described in Example 5 was repeated except that 4-aminometiiylpiperidine was used in 
place of 3-nltroben2yl alcohol to give p-tN^,4^ilhydro-2-methyl-4-oxoquinazolin-e- yiinethyl)-N-(prop-2- 
ynyl)aminohN-(piperidin-4-ylmethyl)benzamide (containing 3.5 equivalenls of water). m.p. 130-133**C 
(decomposes). 



EXAMPLE 36 

The procedure described in Example 5 was repeated except that 2-aminomethyhN-ethy^>yrroridine was 
used in place of 3-nitrobenzyl alcohol. There was thus obtained pHMK3;4Kimydro-2-methyM-oxoquinazoOn- 
6-ylmethyl)-N-(prop-2-ynyl)amino>I^N^thylpyrrotidin-2-ylme^^ (wntaining 1.3 equivalents of 

water), m.p.l39-143^ (decomposes). 



PCAMPLE 37 

The following illustrate representative phannaceutical dosage forms containing the compound of formula 
I. or a pharmaceutically-acceplaWe salt salt therof (hereafter compound X). for therapeutic or prophylactic 
use in humans> 



(a) Tablet 1 . 


mgAabtet 


Compound X...1. 


100 


Lactose Ph.Eur..... 


182.75 


Croscannellose sodium 


12.0 


Maize starch paste (5% w/v paste)..... 


225 


Magrtesium stearate — 


3.0 



50 



(b) Tablet H 


mg/taWet 


CompoundX.... 
Lactose Ph.Eur««. 
CroscarmeWose sodium — 
Maize starch....- 

. Polyvinylpyrroridone (5% w^ paste) 

Mar^nesium stearate — 


50 

223.75 
6.0 
15.0 
2.25 
3.0 



(c) Tablet 111 


mg/tab)et 


Compound X — 
Lactose Ph.Eur — 
Qfoscarmedose sodJum— .. 
^toize starch paste (5% w/v paste)..^. 
1 Magnesiijm stearate — 


1.0 
93.25 
4.0 

1 1 



(d) Capsule 


mg/capsute 


Compound X..... 
Lactose Ph.Eur — 
Magnesium stearate — 


10 mg 

488.5 
1.5 



(e)lr4ectionl 



Compound X.^ 

1M Sodium hydroxide solution.^ ^ , 
0.1M Hydrochloric arid (to ad|ust pH to 7.6) 
Polyethyiene gtycol 400.^ 



Water for injection to 100% 




(f) Injecdon II 


(10 1 
mg/ml) | 


CompourKJX — 

Sodium phosphate BP 

n 1M Sodium hydroxide solution..... 


1.0% w/v [ 
3.6% w/v 
15.0% w/v 


Water for Injection to lou^ 1 
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(g) Injection III 


buffered to 
pH6) 


5 


Compound X..... 


0.1% w^ 




Sodium phosphate BP — 


2-26% w/v 




Citric add — 


038% w^v 




Polyethylene glycol 400 — 


3.5% w/v 


10 


Water for injection to 100% 



The above iormulations may be obtained by conventional procedures well known in the pharmaceutical art. 
The tablets (a) to (c) may t>e enteric coated by conventional means, for example to provide a coating of 
15 cellulose acetate phtiiaiate. 



CHEMICAL FORMULAE 
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O 




wherein is hydrogen or amino, or alky I or alkoxy each of up to 6 carbon atoms; 

or is a!kyl of up to 3 carbon atoms which bears a hydroxy substituenl, or which bears one, two or three 
fiuoro substituents; 

or is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up to 6 carton atoms; 

wher«n the quinazoGne ring may bear no further substituents or may l)ear one further substituent selected 

from halogeno and from alkyi and alkoxy each of up to 3 cartxm atoms; 

wherein is hydrogen, alkyl. aJkenyl. alkynyl. hydroxyalkyl. halogenoalkyi or cyanoaJkyI each of up to 6 
carbon atoms; 

wherein Ar is phenylene or heterocyclene which may be unsubstituled or may t>ear one or two substituents 
selected from halogeno. hydroxy, amino and nitro. and from alkyl. alkoxy and halogenoalkyi each of up to 3 
cartwn atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO-, <;0.NR3-. -NR^CO. -CH = CH-. -CHjO. -OCH?-. 
-CH2S-. -SCH2-. -CO.CH2-. -CH2.COor -C0,O-. wherein R^ is alkyl of up to 6 carbon atans; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 cartx)n atoms, or heteroaryl or a 
hydrogenatod derivative thereof; or 

Y Is a group of the fonmula -A-Y* in which A is alkylene. cydoalkylene. alkenylene or alkynylene each of up 
to 6 caxtxyn atoms, and Y' is aryl or a hydrogenated derivative thereof each of up to 10 cartx)n atoms, or 
heteroaryl or a hydrogenated derivative thereof; wherein one constituent methylene groi^) in A may be 
replaced by an oxy, tWo. sulphinyl, sulphonyl or imino group or an alkylimino group of up to 6 carbon 
atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated denvath^es thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo, amino, nitro, cyano. carbamoyl, 
sulphamoyi, cartxwcy and halogeno. from alkyl. alkylamino, dialkylan\ino. N-a!kylcart)amoyl. N.N-dialkytear- 
bamoyi, alkoxycarbonyl. alkanoytoxyalkyl. alkylthio. alkylsulphinyl. alkylsulphonyl. alkoxy, hatogenoalkyl. 
hydroxyalkyl. aminoalkyi, alkylaminoalkyi, dialkylaminoalkyi, cartxrxyalkyi, alkoxycarbonylalkyl. carbamoylal- 
kyl. N-alkytoart>amoylalkyl and N.rMiaHcyteaft)amoylalkyl each of up to 6 carbon atonns and from phenyl, 
pyridyl and phenylalkyl of up to 10 carbon atoms, and wherein each of said phenyl or phenylaHcyl groups 
may bear a substituent selected from haksgeno and nitro, and from alkyl and aftcoxy each of up to 3 carbon 
atoms; 

or a pharmaoBUticany-acceptable salt thereof; 

provided that when is hydrogen or amino, or alkyl of up to 6 carfDon atoms, and L is a group of the 
formula -CONH-, then Y is not tetrazolyl 

2. A quinazoOne of tlie formula I as claimed in claim 1 wherein R\is hydrogen or amino, or n)6thyl, 
ethyl, niethoxy or fluoromethyl; 

wherein the quinazoline ring may bear no further substituents or may bear one further substituent selected 
from fluoro. chkwo. methyl and methoxy: 

wherein R^ is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl. 2-hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl, 
2-bromoethyl or cyanomethyl; 

wherein Ar is 1 ,4-phenylene. thienylene. pyridylene. pyrimkJinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro. chtoro, bromo, hydroxy, amino, nitro. methyl, methoxy and 

trifluoromethyl; 

wherein L is a group of the fomiula -CO.NH-. -CO.NR^ - or -C0.O-. wherein R^ is methyl or ethyl; and 

Y Is phenyl. 2,5-dk)xopyrrolidinyl or 2.6-dioxopiperidinyl. *or Y is a group of the fomiula -A-Y' in which A is 
metiiylene, ethylene, ethylkjine. trimethylene. propylidene, propylene, butylidene. isobutylidene or 
tetramethylene and Y* Is phenyl, furyl, tWenyl. pyridyl. quinolyl, isoquinolyl, pyraanyl, pyrimidinyl. 
quinazolinyl, pyridazinyl, indolyl. imidazolyl. tDenzirrudazotyl. pyrazolyl. indazolyl, oxazolyl, isoxazolyl, 
tiiiazolyl, 1 ,2.3-tria2olyl. 1 .2,4-tria20lyl. tetrazolyl or hexahydro-2-oxoa2epin-1-yl; 

wherein one constituent mettiylene group in A may be replaced by a thio. sulphinyl sulphonyl or imino 
group; and 
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wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy, oxo. amino, nrtro. cyano. ortjairoyl. 
sulphamoyl. carboxy. fiuoro. chloro. bromo. methyl, ethyl, methylamino. ^thyta^ino d<rnemy^.no. 
dicmylamino. N-mefhylcarbamoyl. N^thylcarbamoyl. N.N-dimethylcatbamoy . N.NHl.ethylcarte.noyl. 
mettixycarbonyT efhoxycarbonyl. tert^)utoxycarbonyl. isobutyrytoxymethyl. pwaloytoxymeth^ methyljio. 
efhyw2!methylsulphinyl. othysulphiSirl. methylsutphonyl. ethylsulphonyl. methoxy. ethoxy. Wluorornethy . 
carboxvmelhyl 1-carboxyethyl. 2-carboxyethyl. 3-carboxypiopyl. carbamoylmethyl. N-methykarbamoyl- 
methyl N.N^methylcafbamoylmethyl. phenyl, pyridyl. benzyl, phenethyl or phenylpropyl. ««1 wherein any 
phenyl 5?6Jlp within said substituents may bear a substituent selected from fiuoro. chloro. bromo. nrtro. 
methyl, ethyl, mettwxy and ethoxy;. 

" %^:':rSrrSt^^aTr^-^rned in claim , wherein B- Is amino, methyl, methoxy or 

USSrSfquinazorme ring may bear no further substituents or may bear one further substituent selected 
from fiuoro. chloro. methyl and methoxy; 

wherein is methyl, ethyl, pfop-2-enyl a prop-2i^yl: ^.^^ ^ hAa« a 

wherein Ar is l.4^)henylene. thienylene. pyridytene or thiazolylene whK* is unsubstrtuled or which l^ears a 

fiuoro or nitro substituent; 

whomin L is a ofouD of Hie fomrujla -CO.NH- or -CO. 0-; and 

?:Xv1 iTTa gr-P ^ lonnula -A-V in which A is methylene, ethytene ett^^e. «methy.ene^ 
prop^i^^. propyie.; or isobutyHdene and V is phenyl. 2-thienyl. 2-pyridyl 

qSr^qiLfyl. 8<,uinolyl. 2^yrimidinyl. -^pyrimidlnyl. 6<MnazoIinyl. 3^ndolyl l-J^^fo'V • ^-nv 
4Srdai.^benJmida«)lyl. 2-thiarotyl. 5-thiazolyl. 1.2.4-triazohl-yl. 1 ZA-triazol^yl or telrazol- 
6-yl. or Y Is phenylsulphonyt; and i. « 

wherein ead. of said phenyl of heteroaryl groups may be unsubstituted or rr«y bear "P ^ three 
selected frrhyda>xy. oxo. amino, nitro. cyano. carbamoyl, carboxy. fluoro ^^ro^y 
ethyl NHnethylcarbamoyl. N.NKlimethylcarbamoyl. metboxycarbonyl. ethoxycarbonyl. P'^atoytoxymethyL 
^t^S^XcSt^ei^. I^yethyl, 2^xyethyl. 3K:a,t«xypropyl. 4^,yndyl and 

benzyl: 

or a phafmaoeufically-acceptablesatt thereof. . „. . , 

4 A qutnazoTine of the fonnula 1 as claimed in daim 1 wherein R' is amino, methyl or methoxy. 
wheran the qdnazoline ring may bear a methyl substituent m the 7-position: 

2-fkjoro-l .4-phenylene wHh ihe group -L-Y In the 1 -position: 

wherdn L Is a Group of the fonnula -CONH*: ^,^««4Kwi 
iSt^emin Y irSenzyl or phenylsulphonyl which may bear a nitro, -^.^-^^ T^T^ 
substihient. or Y is thiazol-S-ylmethyl or i,2.3.6-tetrahydro-2.6-dioxopynmidln^ylmethyl. or Y e 2,3- 
dihydio-4«xoqulnazolin*ylmethyl which may bear one or two methyt substituents: 

" . t'SLd in c«m 1 Wherein R- is methyl: wherein the puinazoline 

ring may bear a methyl substituent in the 7-position: wherein is "^^^"1^;;^^;^ 
wf»rein Ar is 1.4-phenylene. or 2-fluoro-l.4-phenylene with the group -L-Y m the l-posrtwn. 

r^1%'^^e*',otrtY^'ni^^ is methylene and Y is 2-n«ropheny.. 3-nH,op^lJ- 
lyicplS^^^aS^xyPhenyl or a^rHluoromethylphenyt. or Y' is 5*i»o|yl. 2.3^.hydro^uina«>..n* 
yl. 2.3iihydro-2-methyM^xoquma2orwv6-yl or 2.3-dihydro-2A^imothyM-oxoqu.nazohn-6-yl. 
or a pharmaceutically-acceptable salt thereol. 

^ft:S?^2"2i^x^^^lin^ 

HN-a22ihydro-2-methyM-oxoquinazol^^^^ 
; f5NK3.4^ihydro.2-methyM-oxoquina20lin^ethyl)-N-meft^ 

f§^^;hyd,o-2-methyM-oxoquinazdin*ylmethylH^^ 
caitioxamide; 
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HN-{3.4^ihydro-2-m€thoxy-4^xoquinazolin-6-ylmethyl)-N-^^ 

p-lN-{2-aminch3,4-dihydrcHH3xoquina2oiif^€-ylmethyl>N^ 

rt?H3,4KJihydro-2-me%l-4-oxoquinazorin^ 

and" 

HN^3.4-dihydro-27KJimethyMK)xoquina20lin-6-ylmemylhN-K^^ 
Benzamide; 

or a pharmaceutjcaliy-acceptable salt thereof. 

7. A quinazofine of formula I as claimed in claim 1 wherein is alkyl or alkoxy each of up to 6 
carbon atoms; or is aikyi of up to 3 carton atoms which bears a hydroxy substituent, or which bears 
one. two or three fiuoro substituents; or R' is hydroxyalkoxy of up to 3 carbon atoms or alkoxyalkoxy of up 
to 6 cartxxi atoms: 

wherein the quinazoline ririg may blear no further substituents or may bear one further sul>stituent selected 
from hatogeno and from alkyl and alkoxy each of up to 3 carbon atoms; 

wherein R2 is hydrogen, alkyl. alkenyl. alkynyl, hydroxyalkyi, halogenoalkyi or cyanoalkyi each of up to 6 
cartx)n atoms; 

wherein Ar is phenylene or heterocyclene which nr^y be unsubstituted or n%ay bear orw or two sutistituents 
selected from halogeno, hydroxy and amino, and from alkyl, alkoxy and hatogenoalkyi each of up to 3 
carbon atoms; 

wherein L is a group of the formula -CO.NH-. -NH.CO. -CO.NRa-. -NR3.C0-. -CH = CH-, -CH2O-. -OCH2-. 
-CH2S-. -SCH2-. -CO.CH2-, -Chfa.COor -C0.O-. wherein R3 is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 cartxm atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 

Y is a group of the fonhula -A-Y^ in which A is alkylene, cyctoalkylene, alkenylene or alkynylene each of up 
to 6 cartxxi atoms, and Y* is aryl or a hydrogenated derivative thereof each of up to 10 cartx>n atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constituent methylene group in A may be replaced by an oxy, thio, sulpfiinyl. sulphonyl or 
• imino group or an alkyfimtno group of up to 6 cartwn atoms: 
and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear one or two substituents selected from hydroxy, amino, nitro. cyano. carbamoyl. 
cartxDxy and halogeno. from alkyl, alkylamino. dialkylamino. N-alkyicarbamoyl. N.N-dialkytearbamoyl. aBcox- 
ycarbonyt, alkylthio, alkylsulphinyl, alkylsulphonyl. alkoxy. hatogenoalkyi, hydroxyalkyi. aminoalkyU al- 
kylaminoalkyl. dialkylaminoalkyl. carboxyalkyl. alkoxycarbonylaikyl. carbarTK)ylalkyl. f^-alkyteartjamoylaikyl 
and N.IM-dialkylcarbamoylalkyi each of up to 6 carbon atoms and from phenyl and phenylaHcyl of up to 10 
cart>oh"atoms. and wherein each of said phenyl groups may bear a substituent selected from hak>gef)o and 
from alkyl and alkoxy each of up to 3 carbon atoms; 
or a pfiarmaceutically-acceplable salt thereof, 

provided that when is "aficyl of up to 6 carbon atoms, the quInazoDne ring t>ears no further sul>stituents or 
bears one further substituent selected from hatogeno and alkyl of up to 3 carbon atoms, Is alkyt a&eriyl 
or alkynyt each of up to 6 cartjon atoms. Ar is phenylene whteh is unsubstituted or bears one or two 
substituents selected from halogeno. hydroxy and amino, and L is a group of the formula -CONH-, then Y is 
not tetrazol-5-yl. 

8. A quinazoline of the fonmula I as claimed in claim 1 wherein B'' is methyl, ethyl, n^ethoxy or 
fluoromethyl; 

wherein the quinazoline ring may t>ear no further substituents or may bear one further substituent selected 
from fiuoro. chtoro. nnethyl aiid methoxy; 
- wheiein R2 is hydrogen, methyl, ethyl, pfopyi, prop-2-enyl, prop-a-ynyl. 2-ftydroxyeth»;:. 3-hydroxypropyl. 2- 
fiuoroethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1 .4-phcnylene, thienylene, pyridylene. pyrimidinylene. thiazolylene or thiadiazolytene which is 
unsubstituted or which t>ears on© or two substituents selected from fUjoro, chloro, bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

wherein L is a group of the formula -CO.NH-. -NH.CO-, -CO.NRS -NR^.CO-, •CH = CH-. -CHaO-. -CO-CH2- 
or -CO.O, wherein R^ is methyl or ethyl; and 

Y is phenyl, naphthyl, letrahydronaphthyl. pyridyl, quinolyl. Isoquinolyl. pyrimidinyl. indolyl, imidazolyl. 
benzimidazolyl. pyrazolyl. indazolyl, oxazolyl, thiazolyl. 1,23-tria20lyl; 1.2,4-triazolyl, thiadiazolyl or 
tetrazolyl; or 

Y is a group of the formula -A-r in which A is methylene, ethylene, ethylidene. trimethylene, propylidene, 
propylene. 1-lsopropytethylene or tetramethylene and Y^ is phenyl, naphthyl. tetrahydronaphthyl. indenyl, 
Indanyl. pyridyl. quinolyl. isoquinolyl. pyrazinyl, pyrimidinyl, pyridazinyl, indolyl. Imidazolyl, benzimktozolyl, 
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Sn irSituen. Ji^yiene group in A may bo replaced by an oxy. thio. sut,h.ny. or sulphonyl 

Sn^ach of said aryl or heteroaryl groups, or hydrogenated derivatives thereof may be 

one or iTsubstituents selected Irom hydroxy, amino, nitro. cyano ^^^i^*^!";- 
S.tora bromo. methyl, ethyl, methylamino. ethyiamino. ^'^^'''yf '''^'^^^^^^^ 
N-^th;icarbamoyl. N.N-dimethylcarbamoyl. N.rWiethylcaibamoyl. 

Scartwnyl. mdh7lthio. ethylthio. methyTsGiphinyl. ethylsuiphiny . '«V™Pytsulph«J. me^^ 
eZSS. isopriylsulphonyl. methoxy. ethoxy. trifluoromethyl. carboxymethyl 2^)7emv1. ca^ 
ZXicJbarnoyUnethyl. N.N^imethylcarbamoylmethyl. phenyl, benzyl, phenethy or 
said JhefTyTgroups may bear a subs«uent setected from fluoro. chloro. 

bromo, methyl, ethyl, methoxy and ethoxy: 

or a pharmaceuticany acceptable salt thereof: o..KefH..ontc nr ht^^m hth* 

provided that when is methyl or ethyl, the quir^azonne nng bears no further substrtuents or t>ears or^ 

further subslituent selected from fluoro. chloro arwl methyl. 
bronrK). hydroxy and amino, and 

I i« a arouo of the fonnula -CONH-, then Y is rKrt tetrazohS-yl. . ^ . ^ 

9 'rjLinSri the formula I as claimed m claim 1 wherein R' is methyl, ethyl, methoxy or 

S;te quinazoPne ring may bear no further substituents or may bear one further substhuen, detected 

^o^-vn.. a-hydroxyeth,. S^draxypec^yl. . 

'Z:y^ fs'^CJi'^^STat^l. pyrid-2.5.Jiy. or thiazol-2.5Kliyl which is unsubsStuted or which 
^^"^n^^c: t^lo^^tll^^ tL^^ Chloro. hydroxy, amino -d mefhyt wherein L Is a group 
of the formula -COJUH-. -CO-NR^ - or -C0.0-. wherein is methyl or ethyU and 

V phenyl, pyrid^. f^ri-idinyi. imid^^i^o^ ^ ^ ^ ^ ^ ,3 

;^n;i.^::;^:y.n;"«^^ -'^•rr"'- ^^-^ 

SS^^ 1^ ZXZ^J.^y^- i^ethytearbamoyl. N.N^mothylca*«.oy,. methox- 
^yrio^nyl! methylsulphinyl. methylsul^honyl. methoxy. trifluoromethyl or benzyl; 

- ^'^z^r^rsmr,rSmed . i^einR^ 

!::t!rein'Lf a'^mup of the fom,ula -CO.NH-. ^O.NR3- or <J0.O. wherein R^ is momyl or ethyU and 
wtwrein Y ^J^^^ ^ ^ methylene, ethylene. ethyUdene or trimethylene and V is 

^l^T^ ^t ^Z tSquinolyl. JsoquinolyJ 4-lsoquinolyU 2-pyrimidinyl. 4^yrimidinyl 

I methoxy. trifluoromethyl or benzyl; 

«t„ „ "Herein A, Is 1.4^»«0,1«» 0. W«^2.Mlrt «' « W^^,^ Z^^^^ 

or a pharmaceutically-acceptSble salt thereof. 
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12. A quinazoline selected from the g^oup ^ compoumls:-N-ben2y!-HN-(3.4HJihydr(^^^ 
oxoquina2olin-6-ylmettiylhN'Kprop-2-ynyl)amirK)]to 
p.[N-<3.4KJihydro-2-methyMH3xoquinazolin-6-ylmethyl)-N-(pro^ 
p-IN-^3!4KJihydro-2-wethyM<)xoquina2olln-6-methyl)-N^ 
5 p-(N-^l4Hjihydr<>-2-<nethyM-oxoquina2olin-6-ylmethyl)-N^ 
and" 

N-benzynmida2ol-2-ylmethyl p^N-(3,4^ihydro-2-methyl-4H3xoquifW2oIirv6-ylmetbyI)-N-^t^ 

.13. A process tor the manufacture d a quinazoline as claimed in any one of claims 1 to 12 which 
comprises:- 

10 <a) the reaction of a compound of the formula II 



15 



20 



35 




wherein R' has the meaning staled in claim 1. provided that when is amino, hydroxyalkyi or 
hydroxyalkoxy any amino or hydroxy group is protected by a conventional protecting group. R^ is hydrogen 
or a protecting group and Z is a displaceable group, with a compound of the formula:- 
HNR2-Ar-L-Y 

25 ,4^^n R2, Ar, L and Y have the meanings stated in claim 1. provided that when there is an amino, 
alkylamino. imino. hydroxy or cartx)xy group in ff, Ar or Y. any amino. alkylamirK), imino and cartwxy 
group is protected by a conventional protecting group and any hydroxy group may be protected by a 
conventionai protecting group or alternatively any hydroxy group need not be protected : 
wtwreafter any undesired protecting group rn R\ R^. Ar and Y is removed; 

^ (b) for the manufacture of a quinazoline as claimed in claim 1 wherein L is a group of the formula 

-CONH- or -CONRS the reaction of an add of the fomnula Ul. or a reactive derivative thereof. 




50 



CHo — N — Ar — COgH 

III 



with a compound of the formula Hjhi-Y or R^NH-Y wherein R\ R^. n\ R*. Ar and Y have the meanings 
staled in claim 1 and any amino, alkylamino. imino and carboxy group in R'. Ar and Y is prbtected^by a 
conventional protecting group and any hydroxy group in R\ R^. Ar and Y may be protected by a 
conventional prolecfing group or aliematively any hydroxy group need not be protected: whereafter the 
protecting groups are removed by conventional means; 

(c) for the manufacture of a quinazoline as claimed in claim 1 wherein L Is a group of the fonmula 
-CO.0% the reaction, in the presence of a suitable t»ase. of an acid of the formula III, or a reactive derivative 
thereof. 
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10 



16 



20 



35 




CHo — N — Ar — CO2H 

III 



w«h a compound of the formula HO-Y. wherein R'. B». Ar and Y have the meanings stated in 

^yTmino. a.kyU«nino. imino. hydroxy and carboxy group in Ri Ar and Y is protected by a 
conventional protecting group: whereafter the protecting groups are removed by conventional means 

(dMor me marSacture of a quinazoUne as claimed in daim 1 . wherein is a.koxy. hydroxyalkoxy or 
alkoxyalkoxy. the reaction of a compound of the formula IV 

wherein R' has the lastnnentioned meaning stated above, provided that when there is a hydroxy subsbtuent 
• TnTi, "protected by a com^errtion^ protecting group, and Z is a displaceaWe group, wrth a compound of 
the formula: 

lUSlTR^Ar L and Y have the meanings stated in claim 1. provided that when there Is an amino. 
" SSZirS Mm.^Lci or carboxy group In ff. Ar or Y any amino, alkylamlno. .m.no and carboxy group 
fe^^^tccSonal protS group and any hydroxy group may be protected by a convenfona. 
DTOtectinQ group, or alternatively any hydroxy group need not be protected. ^ a. 

SZSter the S^oteCing groups are removed by conventionai means, and the R' group srtuated at the 4- 
oosition of the quinazoBne ring is cleaved by hydrolysis with a base; a 
position c»H»q « qumazoTine as claimed in claim 1 wherem Y is a group of the formula -A- 

in iSjToJ^^Z; methySIe group in A Is repteced by a sulphiriyJ or «''P'»^'9'-P; ^^'^^^^ 
Ts * alkylsulphinyl or alkylsulphonyl substhuent In Y. the oxidation of a "™P~"Jjf 
w^ein Tis Tgro^ d the formula -A-Y" m which A Is ^placed by a lh« group, or wherem there « an 

**^'(nrr*mSJ2^ of a quinazoime as claimed in claim 1 wherein there is a ca*oxy or 
carbox?alS ^IJ^^^. ^ ^ <" " ^-P""- of the fom«,la I wherein there « an alkoxycar- 
bbnyl or alkoxycaihonylallcyl subsCtuent in Y. :„ ^aim i or a 

• u. A pLnaceutical composition whk:h comprises a quin^ol.ne '^J^^^IT^^Il^ ^ 
^ phartnaceutteally-acceptawe salt thereof, in assodatton with a pharmaceutcally-acceptable diluent or 

'^Ts The use of a quinazdine as claimed i. claim 1. or a ^^^^^^^^'^'^'^f^^.^^J^ 
manutecture of a no«i medicament for use in the production of an antMumour effect in a warm blooded 
&tiaui toclharfojrtaBdng Contractiiig States: 6R, ES 

^ 1 . A process for the manufacture of a quinazoline of the formula I 
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O 




wherein R' is hydrogen or amino, or alkyi or alkoxy each oi up to 6 cartxm atoms: 

or is alkyt of up to 3 cart)on atoms which bears a hydroxy subslituent, or which bears one, two or three 
fkioro substituents: 

or R^ is hydroxyalkoxy of up to 3 carbon atoms or aBcoxyalkoxy of up to 6 carbon atoms; 

wherein tt>e quinazoline rir^ may bear no further substituents or may bear one further substituent selected 

fronrt haiogeno and from alkyl and aJkoxy each of up to 3 carbon atoms; 

wherein R' is hydrogen, alkyi, alkenyl, alkynyl. hydroxyalkyi, hatogenoaDcyl or cyanoalkyi each of up to 6 
cartKXi atoms; 

wherein Ar is phenylene or heterocydene whkA may be unsubstituted or may bear one or two substituents 
selected from haiogeno; hydroxy, amino and nitro, and from alkyi, alkoxy and halogenoalkyi each of up to 3 
cartxMi atoms; 

wherein L Is a group of the formula -CO.NH-. -NH,CO, -CO.NR^-. -NR^.CO. -CH = CH-. -CH2O. -OCH2-. 
-CH2S-, -SCHa-, -CO.CH2-. -Ob.CO-or -C0.0-, wherein R^ is alkyl of up to 6 carbon atoms; and 
wherein Y is aryl or a hydrogenated derivative thereof each of up to 10 cartxm atoms, or heteroaryl or a 
hydrogenated derivative thereof, or 

Y is a group of the fonnula -A-Y' in which A is alkylene, cyctaalkyiene. alkenylene or alkynylene each of up 
to 6 caitxm atoms, and Y^ is aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; 

wherein one constftuent methylene group in A may be replaced by an oxy, thio, sulphinyl, sulphonyl or 

imirK) group or an alkylimtrx) group of up to 6 cartwn atoms; 

and wherein each of said aryl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three substituents selected from hydroxy. 0x0, amino, nitro. cyano, cartjamoyl. 
sulphamoyl. cariDoxy and hatogeno. from alkyl, alkylamino. dialkylamino. r*-aIkylcarbamoyl, N.N-dialkytear- 
bamoyl, alkoxycarbonyl. alkanoytoxyalkyl, alkylthk), alkylsulphinyl. aflcylsulphonyl, alkoxy. halogenoalkyi, 
hydroxyalkyi, aminoalkyl. alkylaminoalkyl, dialkylamlnoalkyl. carboxyalkyi, alkoxycartxxiytelkyl, cart)amoylal- 
kyl. N-alkylcarbamoylalkyI and N,N-dialkylcart)amoylalkyl each of up to 6 cartjon atoms and from phenyl, 
pyridyl and phenyiaBcyl of up to 10 carbon atoms, and wher«n each of said phenyl or phenylalkyi groups 
may bear a substituent selected from hatogeno and nitro, and from alkyl end alkoxy each of up to 3 cartoon 
atoms; or a pharmaceuGcalfy-aoceptable salt thereof; 

provided that when R' is hydrogen or amino, or alkyl of up to 6 qarbon atoms, and L is a group of the 
fonnula -CONH-, then Y Is not tetrazolyl; 
characterised t>y: 

(a) the reaction of a compound of the formula II 



O 




II 



wherein R^ has tiie meaning stated above, provided that when R^ is amino, hydroxyalkyi or hydroxyalkoxy 
any amino or hydroxy group Is protected by a conventional protecting group. R* is hydrogen or a protecting 
group and Z is a displaceable group, with a compound of the fonmula:- 
HNR2.Ar-L-Y 

wherein R^, Ar. L and Y have the meanings stated above, provided that v^rhen there is an amino, alkylamino. 
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protecting groups are removed by corwenlional ^ . „, jomula -CO.O-. 



30 




CH-— N— Ar — CO2H 

Ul 



. „ . ,„ ai D2 as R4 Ar and Y have the meanings stated at)Ove 

alkoxyalkoxy. the reaction of a compound of the fomuila IV 
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CH2 — z 



In R' it is protected by a conventional protecting group, and Z k a d«placeaDte group, 
the formula: 

■^r^in^ sss^ ^ - - ^^^^ 
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position of the quinazoline ring is cteaved by hydrolysis with a base\ 

(e) for the rnanufacture of a quinazoline of the fomnula I wherein Y is a group of the formula -A-V in 
which one constituent methylene group in A is replaced by a sulphinyl or sulphonyl group, or wherein there 
is an alkylsulphinyl or alkylsutphonyl substituent in Y, the oxidation of a compound of the formula I wherein 

Y is a group of the formula -A-Y' in which A is replaced by a tWo group, or wherein there is an alicyltWo 
substituent in Y; and 

(f) for the manufacture of a quinazoline of the formula I wherein there is a cartjoxy or carboxyalkyi 
substituent in Y. the cleavage of a compound of the formula I wherein there is an alkoxycarbonyl or 
alkoxycart>onylal)cyl substituent In Y. 

2. A process as claimed in claim 1 for the manufacture of a quinazoBne of the fonnula I wherein is 
hydrogen or amino, or methyL ethyl, methoxy or fluoromethyl: 

wherein the quinazoline ring may tjear no further substituents or may bear one further substituent selected 
from fluoro. chloro, methyl and methoxy; 

wherein is methyl, ethyl, propyl, prop-2-enyl. prop-2-ynyl, 2-hydroxyethyl. 3-hydroxypropyl. 2-fluoroethyl. 
2-bromo6thyt os* 'jyanomethyl: 

wherein Ar Is 1 ,4-phenylene. thienylene, pyridylene, pyrimidinylene or thiazolylene which is unsubstituted or 
which bears a substituent selected from fluoro, chloro, bromo. hydroxy. amirK), nitro, mettiyl. methoxy and 
trifluorometfiyl; 

wherein L is a group of the fonmula -CO.NH-. -CO.NR^- or -CO.O-. wherein R3 is methyl or ethyl; and 

Y is phenyl. 2,5Kjioxopynrolidinyl or 2,6-dioxoplperianyl, or Y is a group of the formula -A-Y^ in which A Is 
methylene, ethylene, ethyltdine. triniethylene. propyfidene, propylene. butylkJene, isobutylidene or 
tetramethylene and V is phenyl, furyi. thienyl, pyridyl, quinolyl, isoquinolyl. pyrazinyl. pyrimidinyl, 
quinazolinyl. pyridazinyl. indolyl, imidazolyi. benzimidazolyl. pyrazolyl. indazolyl, oxazoiyi, isoxazolyl, 
thiazolyl. 1 Z3-triazolyl. 1 .2.4-triazolyl. tetrazolyl or hexahydro-2-oxoazepiii-1-yl: 

wherein one constituent methylene group in A may be replaced by a thio, sulphinyl. sulphonyl or imino 
group; and 

wherein each of said phenyl or heteroaryl groups, or hydrogenated derivatives thereof, may be unsub- 
stituted or may bear up to three sulxstituents selected from hydroxy, oxo, amino, nitro, cyano. cartjamoyl. 
sulphamoyi, cartxxy, fluoro. chk)ro. bromo, methyl, ethyl, methylamino, ethylamlrK>,dimethylamino, 
diethylamino, 14-methylcarbamoyl. H^thytearljamoyl. N,N-dimethylcarbarnoyl. N.N-diethytearbamoyl. 
methoxycartxxiyl. ethoxycartxmyl, tert-butoxycartx)nyl, isobutyryloxymethyl pivaJbytoxynr>ethyl, methyBhio, 
ethylthio. methylsulphinyl, ethysulphinyl, n^ethylsulphonyl. ethylsulphonyl. methoxy, ethoxy, trifluoromelhyl. 
cartHDxymettiyl, 1-cartK)xycthyl. 2-cartx)xyethyl. 3-carboxypropyl. cart>amoylnrtethyl. N-methylcarbamoyl- 
methyl. N.tWimethytearbamoylmethyl, phenyl, pyridyl, benzyl, phenethyi or phenylpropyl, and wherein any 
phenyl group within said sidssthuents may bear a substituent selected from fluoro. chloro. bromo. nitro, 
methyl, ethyl, meftxixy and ethoxy; 
or a pharmaceuticaliy-acceptable salt thereof. 

3. A process as claimed in daim 1 for the manufacture of a quinazoline of the formula 1 wherein R^ is- 
amino, methyl, mettioxy or fluorometfiyl: 

wherein the quinazoline ring may bear no further suttstituents or may bear one further substituent selected 

from fluoro, chkvo. methyl and methoxy; 

wherein R^ is methyl, ethyl, prop-2-enyl or prbp-2-ynyl: 

wherein Ar is 1 .4-phenylene. thienylene, pyridylene or tJiiazolylene which Is unsubstituted or whfch bears a 
fluoro or nitro sutsstituent; wherein L is a group of the formula -CO.NH- or -CO.O; and 

Y is phenyl, or Y is a group of the formula -A-Y' in whteh A is methylene, ethylene, ethylidene. Irimethylene, 
propyDdene. 'prcpyiene or isobutylidene and Y' is phenyl. 2-th1enyl, 2-pyridyl, 3-pyridyl. 4-pyri<»y|, 3- 
quinolyl. 4-quinolyl, 8<iuinolyl, 2-pyrimidinyl. 4-pyrimidinyl, 6-quinazolinyI, 3-indolyl, 1 -imidazolyi. 2-lm- 
idazolyl. 4- Imidazolyi, 2-benzimidazolyl. 2-thiazolyl, 5-thiazolyl. 1 A4-tria2oM-yl, 1.2,4-triazol-37l. or 
tetrazohS-yl. or Y is phenylsulphohyl; and 

wherein each of said phenyl of heteroaryl groups may be unsubstituted or may bear up to three 
substituents selected from hydroxy, oxo. amino, nitro. cyano, cart^amoyl, carboxy. fluoro. chloro. methyl, 
ethyl, N-methylcaft)amoyl, N.N-dimethylcartjamoyl. metfioxycartx)nyl. ethoxycartX)nyl. pivaloyloxymethyl. 
methoxy. trifluoromethyl. carboxymethyl, 1-carboxyethyl. 2-carboxyethyl, 3-cartx)xypropyl. 4-pyridyl and 
benzyl; 

or a pharmaceuticalty-acceptable salt thereof. 

4. A process as claimed in daim 1 for the manufacture of a quinazofine of the formula I wherein R^ Is 
amino, methyl or methoxy; wherein the quinazofine ring may bear a methyl substituent in the 7-position; 
wherein R^ Is nrwthyl, ethyl or prop-2-ynyl; 
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wherein Ar is 1.4^enytene or thlen-2.Wlyl. or is pyrid-2.Miyl with the group -L-Y in the 2-position. or is 
2-fIuoro-1 ,4-phenytene wHh the group -L-Y in the 1-position; 
wherein L is a group oi the fonnula -CONH-: 

and wherein Y is benzyl or phenylsulphonyl which may bear a nitro. cyano. carboxy or tnfluoronnethyl 
substltuent. or Y is thiazol-S-ylmethyl or i^5.6-tetrahydro-2.6^fioxopyrimidin-4-yliT>6thyl. or Y is 2.3- 
dihydro-4K)xoqi«na20ln^ylmethyl whiqh may bear one or h«) methyl substituente; 
or a phannaceutically-acceptable saK thereof. . . ^ - „, • 

5. A process as claimed in claim 1 for the manufacture of a quinazoline of the fonnula I wherein R' is 
methyl: wherein the quinazofine ring may bear a mettiyl substltuent in the 7-posieon: 

wherein R« is methyl or prop-2-ynyl: wherein Ar is 1 ,4i5henylene. or 2-fluoro-1.4-phenylene with the group 
-L-Y in the 1-posittM>: 

wherein L is a group of the formula -CO.NH-: and * . w ^ « 

Y is a group of the fonnula -A-Y' in which A is methylene and Y' Is 2-nitrophenyl. 3-nrtrophenyf. 3- 
cyanophenyf. 4<arboxyphenyl or 3- trifluoromethylphenyl. or Y' is 5-thiazolyl. 2,3-dihydro-4-oxoquina20lin- 
6-yl. 2.3Wdro-2-methyMH)xoquina2oan*-yl or2>dihydro-2.3<limethyl-4-oxoquinazolin-6-yl: 

or a phamtaceutically-acceptable salt thei'sof. ^ ^ ^ , 

6. A process as claimed In dalm 1 lor the manofarture a quinazofine selected from the group of 

compounds:- ^ j... j » •>» ■ j 

pHN-<3.4-dihydro-2-methyl-+<)xoqufeia2olin*ylmethylhN^ 

oxoquina2olin-6-ylmelhyl)benzamide; . 

p-[N-(3.4-dihydro-2-methyM^)xoquina20lin^ylmethylH4^prop-^yny^ 

S|^«^jShydro-2-methyM^)xoquina2oBn-^ 
^N-<3!4<fihydro-a^nethyl-4K)xoquina2olin*-ylmethyl>-N^net^^ 

Mim<wihydro-2-methyM^)xoquinazolin^ylmethylhr^^^ 

3[NS^nihydro-2-methaxy-4Kjxoquina2orin*yimethyl^^ 
5^N^2lamino-3.4-dihydr<H^woquina20lin«•ylmethyl)-^^^ 
SN-(3.4^Jihydro-2-methyM-oxoquina20lin*ylmethylhN-(^ 

p-IN-(3.4-dihydro-2.7-dimemyMKWoquinazolin*irlme*^^ 
benzamide: 

or a phamiaoeufically-acceptable salt thereof. . , , , a. • oi 

7. A process as claimed In claim T for the manufacture of a quinazoHne of the fonnula I wherein R' is 

alkyi or alkoxy each of up to 6 carbon atoms; ^ 4.^^w.r^ 

or RMs alkyi of up to 3 carbon atoms which bears a hydroxy substltuent. or which bears one. two or three 

fiuoro substituents: 

orR'ishydroxyakoxyoluptoScarbonatomsoralkoxyalkoxyofuptoecaibon^oms; 

wherein the qumazoHne ring may bear no further substituents or may bear one further substrtuent selected 
from halogeno and from alkyI and alkoxy each of up to 3 caibon atoms: 

wherein R» is hydrogen, alkyl. alkenyl. aflcynyl. hydroxyalkyl. hatogenoalkyi or cyanoaDcyl each of up to 6 

S!iSnTls 'phenylene or heterocydene whfch may be unsubstituted or may bear one or two substituente 
selected from halogeno. hydroxy and amino, and from alkyl. alkoxy and hatogenoalkyi each of up to 3 

Sl^ntTk group of the formula ^.NH-. -NH.CO-, -C0.NR3-. .nR'CO-. -CH = CH.. ^^l^bO-. OCH.-. 

-CHjS- -SCH2-. -CO.Cft-. -CHi.COkx -CO.O-. wherein R3 is alkyl of up to 6 carbon atoms: and 

whereiri Y is aryl or a hydrogenated derivadiye thereof each of up to 10 carbon atoms, or heteroaryl or a 

hydrogenated derivative Siereof; or „ . • „ ■ ^ 

Y is agroup of the fonnula -A-Y- in which A is alkylene. cyctoalkylene. alkenylene or alkynylene each of up 
■ to 6 carbon atoms, and Y* fe aryl or a hydrogenated derivative thereof each of up to 10 carbon atoms, or 
heteroaryl or a hydrogenated derivative thereof; ....... ^ i 

wher^one consmLn methylene gmup in A may be replaced by an oxy. thio. sulphinyl. sulphonyl or 
imino qroup or an alkylimino group of up to 6 cartwn atoms: ^ _^ ^ w 

and wherein each of said aryl or heteroaryl groups, or hydrogenated dem«tn,es thereof, may be unsul>- 
stitufed or may bear one or two substituents selected from hydroxy, amino "rtro ^ano. ca*amoyl. 
carboxy and halogeno. from alkyl. alkylamino. dialkylamino. l^alkyk:arbamoyl. N.N-d.alkylcarbamoyl. alkox- 
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ycarbonyl, alkytthio. aikylsulphinyl. alky Isuf phony I, alkoxy, halogenoalkyl. hydroxyalkyi, aminoalkyl. al- 
kylaminoalkyl, dialkylaminoalkyi, cartx)xyalkyl. alkoxycarbonylalkyl. carbamoylalkyl. N-alkylcarbamoylalkyI 
and N.N-dialkytoarbamoylalkyI each of up to 6 cartion atoms and from phenyl and phenylalkyi of up to 10 
caitoh'atoms, and wher^n each of said phenyl groups may bear a sufostituent selected from halogeno and 
from alkyf and alkoxy each of up to 3 cart>on atoms; 
or a pham^aceuticafly-acceptabie salt thereof; 

provided that when is alkyi of up to 6 carbon atoms, the quinazoline ring bears no further substituents or 
bears one further substituent selected from halogeno and alkyi of up to 3 carbon atoms, 
R2 is alkyf. alkenyl or alkynyl each of up to 6 cartx)n atoms. 

Ar is phenylene which is unsut)stituted or ttears one or two substituents selected from halogeno, hydroxy 
and amino, and 

L is a group of the fonnuia -CONH-, then Y is not tetrazol-5-yl. 

8. A process as claimed in claim 1 for the manufacture of a quinazoline of the fonmula I wherein is 
methyl, ethyl, methoxy or fluoromethyl; 

wherein liie quinazoline ring may bear no further substituents or may bear one further SwSrstituent selected 
from fluoro. chtoro. methyl and methoxy; 

wherein is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyi. 2-hydroxyethyl. 3-hydroxypropyl, 2- 
fiuoroethyt. 2-l3romoethyl or cyanomethyl: 

wherein Ar is 1 .4-pheny»ene. thienylene» pyridylene, pyrimidinylene, thiazolylene or thiadiazoJyIene which is 
unsubstituted or which bears one or two sut)Stituents selected from fiuoro. chtoro, bromo, hydroxy, amino, 
methyl, methoxy and trifluoromethyl; 

¥*rherein L is a groi^ of the fomwla -CO.NH-, -NH.CO. -C0.NR3., -NR^.CO. -CH = CH-. -CH2O. -CO.CH2- 
or -CO.O-, wherein R^ is methyl or ethyl; and 

Y is phenyl, naphthyl, tetrahydronaphthyl. pyridyl, quinolyl, isoquinolyt. pyrimidinyl, irxJolyl, imkJazolyl, 
tjenzimidazolyl, pyrazolyl, indazolyl. oxazolyl, thiazolyl. 1 .2,3-triazoJyl, 1 .2,4-triazolyl. thiadiazotyl or 
tetrazotyf; or 

Y is a group of the formula -A-Y^ in wrhich A is methylene, ethylene, ethyiklene. trimethylene. propyOdene, 
propylene. 1*isopropylethylehe or tetramethylene and Y^ ts phenyl, naphthyl. tetrahydronaphthyl. indenyl. 
ir>danyl, pyridyl. qiinolyl. isoquinolyl, pyrazinyl, pyrimidinyl. pyridazinyl, indoiyl. imidazoiyi, benzimidazolyl, 
pyrazolyl. indazolyl. oxazolyl. ttwazolyl. 1.2,3-triazolyl, 1.2.4-triazolyl. thtadiazolyl or tetrazotyl; 

wherein one constituent methylene group in A may be replaced by an oxy. thio, sulphtnyl or sulphonyl 
group; and 

wrherein each of saki aryl or heteroaryl groups, or hydrogenated derivatives Ihereof. may be unsubstituted 
or may bear one or two substituents selected from hydroxy, amino., nitro, cyano. cart>amoyl, cartx)xy. fiuoro, 
chloro, brooK). methyl, ethyl, methylamino, ethylamino. dimethylamino, diethylamiru), N-methylcart)amoyl, 
N-ethylcart)amoyl, N.h4-dimettTyteart>amoy!, N.N-diethylcarbamoyI, methoxycarbonyl, ethoxycartxxiyl. tert- 
butoxycarbonyl, methylthio; ethylthio, metfcylsulpNnyl. ethylsulphinyl, isopropylsulphinyl. methylsulphonyl, 
ethylsulohonyl. isopropyteulphonyl, metfioxy, ethoxy. trifluoromethyl. cartx)xyn>ethyl. 2-carboxyethyl, car- 
bamoylmethyl, M-mefhylcarbamoylnwthyl. N.M-dimethyteart>amoylmethyl. phenyl, benzyl, phenethyl or 
phenylpropyl. and wtierein each of said phenyl groups may bear a suk>stituent selected from fiuoro. chloro, 
txomo. mettryl, ethyl, methoxy and ethoxy; 
or a pharmaceuticaUy acceptable salt thereof; 

provided that when R^ is mettiyl or ethyl, the quinazoline ring bears no further sut>stituents or bears one 
further substituent selected from fiuoro. chtoro and methyl. 
R2 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl. 

Ar is l,4-pf)i3nylene which is unsubstituted or beai^ one or two subsUtuents selected from fiuoro. chloro, 
t)romo. hydroxy and amirio. and 

L is a group of the formula -CONH-. then Y is not tetrazol-5-yl. 

9. A process as claimed in claim 1 for the manufacture of a quinazoGne of ttie formula I wherein is 
methyl, ethyl, methoxy or fluoromethyl; 

wherein the quinazoline ring may t>ear no further substituents or rnay tiear one furttier substituent selected 
from fiuoro, chloro, methyl and methoxy; 

wherein R^ is hydrogen, methyl, ethyl, propyl, prop-2-enyl, prop-2-ynyl, 2-hydroxyethyl, S-hydroxypropyl, 2- 
fluofoethyl. 2-bromoethyl or cyanomethyl; 

wherein Ar is 1.4-phenylene. 1hien'2,5-diyl. pyrid-2,5-diyl or thiazol-2,5-diyl which is unsubstituted or which 

bears one or two substituents selected from fiuoro, chtoro, hydroxy, amino and methyl; 

wherein L is a group of the fomoula -CO.NH-, -C0.NR3. or -CO.O-, wrherein R^ is methyl or ethyl; and 

Y is phenyl, pyridyl. pyrimidinyl. imidazotyl. thiazolyl or 1.2>triazolyl; or 
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Y is a group of the formula -A-V ir, wf«ch A is methylene, ethylene. ethySdene or tnm^ylene and r « 
^h^yl.'^rthyl. Pyridyl. quinolyl. isoguinolyl. pynmidinyl. indo^. imidazolyl. benz.m«lazolyl. pyrazolyl. 
Indazolyl Ihiazolyl. 1.2.3-tria2olyl. 12.4-triazolyl. Itiiadiazolyl or telrazolyl: and 

:2Sn el^^said aryl or hLoaryl groups «,ay be unsubstituled or n«y bear one <-^J^^ 
Zcted from amino. 2o. fluoro. methyl, carbamoyl. |^ethylcarbamoyL W.methy^^ methox- 
^nyl. ethoxycarbonyl. methylsulphioyl. methylsulphonyl. methoxy. tnfluoromethyl or benzyl. 

methvl- wtierein is hydrogen, methyl, ethyl, prop-2-ynyl or 2-fluofoethyl: ^ . ^ ^ 

-^ITls^A^nyJ!. thienlwiyl. or is pyrid-2.Wiyl or .hiazol-2.Wiyl each wth the group -L-Y 
In the 2-position, or is 2-«uoro-l .4-phenylene with the group -L-Y m the l-pTCrtion; 
wtTein US a g;oup of the fom^ula -CO.NH-. -COJ^R^- or -CO.O. where." R* .s methyl or ethyl, and 

^irfglifpTHi^^om^ula -A-V in which A is methylene, ethylene. ethyHdene or trimethylene and V is 
Ih^yl^i^yll-pyridyl. 4-pyridyl. 1-isoquinolyl. 3-isoquinolyl. 4HSoqu.noIyl. 2-pynm.Anyl.4-pyn.md.nyK 
^lS^^nd<Sy'l. L^l l^midazolyl. ^-^-'^-'V'. 

pyrazolyl. S^ndazolyl. 2-thiaa)lyl. 4-thiaa)lyl. S-thiazolyl. 1 A3-tna2oHt-yl. U.4-tna2ol-3-yl. l.2.4-tna20l-4.yl. 
1 ^ 4-tria20l-1-vl. 2-thiadia2olyl or S-tetrazolyl; and .L.,ui^.^«*c. 
ifiTn eih 'of said aryTTheteroaryl groups may be unsubstituted or ""^V '^^'^^ " 
Elected from amino, nitro. carbamoyl, fluoro. methyl, ethoxycarbonyl. methylsulph.nyl. methylsulphonyl. 
methoxy. teifluoromettvl or benzyl; 

" ^ c^mTS'-the manufacture of a <n.na.ofine C the formu^ wherein RMs 

ruem wt^' is -ethyl, ethyl or pro^2-yny.; wherein Ar is 'f^^^^^J^^;^ 
2.&<r.yl or thiazol-2.5Kliyl each with the group -L-Y in the 2-posrt»n. or .s 2.auoro-1.4^)henylene wrth the 
group -L-Y in the l-potition; 

T;T:;Z;TZlJ:T^^TZ.r^ methyl or ethylene and Y^ is 2-pyndyL ^J^^^^ 
^y^dy?3^Sl cri.2.4-t,iazol-1-yl. or V phenyl which may be unsubstituted or may bear a subsbtuent 
selected from amino, nitro. ethoxycarbonyl or trifluoromethyl; 

" S^rit .he manufacture of a se^ed from the group of 

^I^SrN-fS 4-dihvdro-2-methyM-oxoquinazolin-6-ylmethyl>-N-(profh2-ynyl)amino]b^ 

14. Tl» use oi a quinazoufw » ' ^ ^.-^ the oroduction of an anti-tumour effed in a 

. salt thereof, in the manufacture of a novel medicament for use in me prooucnon 

; warm blooded animal such as man. 
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